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INTRODUCTION 
 

 

  

Celebrated as a defining moment for global 

environmental responsibility, the 21st Con-

ference of the Parties (COP21) for the Unit-

ed Nations Framework Convention on Cli-

mate Change (UNFCCC) demonstrated in-

ternational consensus on environmental 

challenges. Environmental degradation has 

been a topic of discussion for decades, but 

2015 negotiations brought about more de-

finitive goals and processes to drive nations 

to action. 

 

Stakeholders in the private sector, govern-

ment institutions, and society at large have 

received the negotiations as a herald of 

imminent change. Divestment movements 

have gained momentum, governments 

have announced plans to phase out coal, 

and clean energy investments have swelled 

to record levels. Transformation is in pro-

gress, yet one of the great challenges in the 

coming years will be filtering high-level 

COP21 goals to actionable initiatives and 

advancement on the local level.  

 

The Strategic Environmental Development 

Course (SED) at Lund University’s Interna-

tional Institute for Industrial and Envi-

ronmental Economics (IIIEE) tasks stu-

dents and global collaborators to identify 

opportunities for action. The course drives 

practical application by linking student 

groups with professional organisations for 

analysis and solution creation. In order to 

explore complex systems with different so-

cioeconomic and cultural considerations, 

the seven projects are carried out over a 

diverse selection of regional and organisa-

tional contexts.   

 

In order of geographical distance from 

Lund University, the team closest to home 

in Sweden collaborated with global leader 

Volvo Group Trucks on innovative new 

business models. With fully electric trucks 

as their focal point, the team investigated 

challenges and opportunities via stake-

holder interviews within the transporta-

tion, IT, and energy sectors. In Gothen-

burg, the team met with Volvo specialists 

for ideation around commercial urban mo-

bility issues. and technical considerations 

concerning battery-powered electric 

trucks. The week culminated in a workshop 

administered by IIIEE team members, and 

the presentation of a business model and 

risk assessment, featuring key opportuni-

ties for Volvo to explore in commercial ur-

ban transport. 

 

 
The Institute of IIIEE, Lund 

While the Volvo team explored electromo-

bility, another IIIEE team investigated sus-

tainable mobility strategies for the city of 

Zabrze, Poland. In preparation, IIIEE stu-
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dents met with representatives from Swe-

dish municipalities, Lund and Malmö, as 

well as various professionals and innova-

tors from Sweden and Denmark. As a sister 

city of Lund, Zabrze can learn much from 

the critical examination of Lund’s sustain-

able mobility strategy.  Inspired by this, the 

IIIEE team re-invented Lund’s strategy 

wheel while adapting it to the local context 

of Zabrze. The wheel presents six reform 

areas, each coupled with six unique project 

proposals. The reform areas include: Public 

Transport, Road, Pedestrian and Bicycle 

Traffic, Urban Planning, and Innovations.   

 

Just north of Zabrze on the opposite side of 

the Baltic from Sweden, another team of 

IIIEE changemakers investigated possibili-

ties for upcycling applications in clothing 

mass production in Tallinn, Estonia. 

Their case study was the business model 

worked out by Aus Design Llc., an Estonian 

company specialised in sustainable cloth-

ing design based on pre-consumer fabric 

residues. Keen to commercialise their up-

cycling model to larger textile brands, the 

company offers innovative software tools 

for monitoring textile waste and design 

consultancy services. In collaboration with 

the Stockholm Environment Institute, Aus 

Design Llc. has further developed a certifi-

cation scheme for upcycled garments 

(UpMade®) consisting of at least 90% pre-

consumer textile waste.  To prepare for 

their investigation, IIIEE contributors con-

ducted a policy analysis and a market anal-

ysis to develop an EU overview before hon-

ing in on the Estonian market.  Stakeholder 

interviews were carried out in Tallinn, fol-

lowed by a detailed report with recommen-

dations for the Aus Design Llc. business 

model.  The IIIEE week in Estonia con-

cluded with a workshop focusing on ways 

that the upcycling business model could 

add value to Aus Design Llc. potential 

business partners. 

 

From the Gulf of Finland to Portuguese 

wine country, the last remaining IIIEE 

group to inspire change within Europe did 

so from the vineyards of Alentejo.  Portu-

gal’s Wines of Alentejo Sustainability Pro-

gram (WASP) was established to encourage 

sustainable wine production amongst 

Alentejo wine merchants. Environmentally 

and socially preferable practices have en-

sued as well as gains in supply chain effi-

ciency. Consequently, a new need has 

emerged for the development of superior 

communication practices to convey these 

recent sustainability wins to consumers, 

retailers, and distributors. Commissioned 

by the Alentejo regional wine certification 

body, the IIIEE team contributed to mar-

keting and communication strategies for 

the WASP program’s exceptional practices. 

 

 
EMP students and IIIEE staff send their support to 

COP 21 

The first stop outside of Europe brought 

the next IIIEE team to a very different and 

pressing sustainability challenge. Across 

continental Europe and in the Middle East, 

the Jordan team sought to provide insight 

to energy-related challenges associated 

with the recent influx of Syrian refugees. 
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Although refugees move into host countries 

with short-term residency in mind, ongo-

ing conflicts often result in long-term stays. 

The UNDP has begun pursuit of long-term 

solutions to address the needs of refugees 

and host communities in crisis situa-

tions.  IIIEE contributors engaged in the 

project by dialoguing with international 

organisations, government representatives, 

donor organisations, and private sector 

stakeholders.  Findings collected from in-

terviews shaped a report that provided cru-

cial insights to effective integration of sus-

tainable energy in a crisis response con-

text.   

 

The next stakeholder group, in the Ka-

ragwe region of Tanzania, is imperilled by 

a very different category of threat.  The Ka-

deres Peasants Development (KPD) Plc., 

working with rural coffee farmers, has seen 

first-hand climate change impacts to the 

coffee sector.  The IIIEE team motivated to 

counsel the KPD, identified strategies to 

elevate their adaptive capacity.  In order to 

promote local sustainable development, 

IIIEE contributors prioritised strategies 

not only for practicality, but also those 

proven to empower farmers and increase 

knowledge and awareness.  Three adapta-

tion strategies central to their recommen-

dations included the use of biochar, farmer 

education, and ICT solutions. 

 

The furthest and final destination for IIIEE 

changemakers transpired transatlantic, in 

Monterrey, Mexico, once again in a corpo-

rate context.  By invitation of Fomento 

Económico Mexicano, S.A.B. de C.V., 

commonly known as FEMSA, the Mexico 

team utilised circular economy concepts to 

identify opportunities to streamline retail 

production and waste management pro-

cesses for Latin America’s largest retail-

er.  The study began with preliminary in-

terviews and a benchmark review of best 

sectoral practices.  Throughout the week 

on-site in Mexico, stakeholder interviews 

revealed additional insight into FEMSA 

operations and the Mexican context.  An 

executive workshop brought the project to 

a close with valuable insights from the 

IIIEE team about supplier scorecards, 

waste-to-energy options, and opportunities 

to engage local stakeholders and industry 

associations for expansive infrastructural 

or cultural change.     

 

In a world confronted by unprecedented 

environmental challenges such as climate 

change, pollution, limited resources and 

degradation of natural capital, seemingly 

small, local changes are the necessary first 

steps to broader systemic change.  These 

IIIEE projects serve both as reminders, 

and as examples of small-scale efforts that 

support the greater COP21 objectives.  We, 

IIIEE Batch 21 are honoured and humbled 

to share our learnings and experiences in 

this comprehensive report. 
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INTRODUCING	  THE	  TEAMS	  
 
  
 
GOTHENBURG, SWEDEN 

 
Photo: (from left) Giovanna Fusco, Julia Nuzzholtz 
(supervisor), Ella Rebalski, Dan Borbely, Niklas 
Thulin (Volvo client), Fredrik Jonsson Larsson, 
Katherine Whalen (supervisor) and Mark Thiong’o.  

Giovanna Fusco is a dual-citizen of Vene-
zuela and Italy, and holds a Bachelor degree 
in Chemical Engineering from the Central 
University of Venezuela. 
 
Ella Rebalski is a dual-citizen of Canada 
and the UK, and holds a Bachelor degree in 
Political Science and Environmental Stud-
ies from the University of Victoria. 
 
Dan Borbely is from China and holds 
Bachelor degree in International Economics 
at Liaoning University. 
 
Fredrik Jonsson Larsson is from Swe-
den and holds a Master of Engineering in 
Nanoscience from Lund University. 
 
Mark Thiong’o is from Kenya and holds a 
Bachelor degree in Business and Environ-
mental Management, Magna Cum Laude, 
from Green Mountain College in the US.   
 

 
 
ZABRZE, POLAND  

 
Photo: (from left) Lars Hansson (supervisor), Mas-
cha Menny, Daniel Ssekatawa, Žygimantas Zabieta, 
Oana Aarseni, Mikael Backman (supervisor) and 
Robert Rodriguez.  

Mascha Menny is from Germany and 
holds a Bachelor degree in Law from the 
University of Hamburg. 
 

Daniel Ssekatawa is from Uganda and 
holds a Bachelor degree in Environmental 
Science Technology and Management from 
Kyambogo University. 
 
Žygimantas Zabieta is from Lithuania 
and holds Bachelor degree in Political Sci-
ences and International Relations from Vil-
nius University. 
 
Robert Rodriguez is a dual-citizen of 
Sweden and the United States and holds a 
Bachelor degree in humanities from Ball 
State University. 
 
Oana Arseni is from Romania and holds a 
Bachelor degree in Geography and Tourism. 
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TALLINN, ESTONIA 

 
Photo: (from left) Ann Faber Ginnes, Morton 
Hemkaus, Guilia Mariani, Lotta (supervisor), Frida 
Louhi and Irina Kalinovskaya 

Ann Faber Ginness is from Denmark and 
holds a Bachelor degree in International 
Business and Industrial Economics from 
Copenhagen Business School, Denmark. 
 
Morton Hemkhaus is from Germany and 
holds a Bachelor degree in Environmental 
Sciences from Leuphana University, Lüne-
burg, Germany.   
 
Giulia Mariani is from Italy and has a 
Bachelor degree in International Affairs and 
Economics from John Cabot University, 
Rome, Italy.  
 
Frida Louhi is from Sweden and holds a 
Bachelor degree in Environmental Science 
from Södertörn University, Sweden.  
 
Irina Kalinovskaya is from Belarus and 
holds a Master in Environmental Manage-
ment and Auditing from Belarusian Na-
tional Technical University, Minsk, Belarus.  
 
 
 
 
 
 

ALENTEJO, PORTUGAL 

 
Photo: (from left) Sean Martin, Sophia Peppa, Lexie 
Sandano and Philip Innis 

Sean Martin is from the United States of 
America and holds dual degrees in Sustain-
ability and Business Law from Arizona State 
University.  
 
Sofia Peppa is from Greece and holds a 
degree in Electrical and Computer Engi-
neering from the National Technical Uni-
versity of Athens. 
 
Alexia Sandano is a citizen of New Zea-
land, Italy and Brazil. She holds a Bachelor 
of Environmental Science from the Univer-
sity of Auckland, New Zealand. 
 
Phillip Innis is from Liberia and holds a 
Master degree in Business Administration, 
specialising in Oil and Gas Management, 
from Coventry University, UK.  
 
AMMAN, JORDAN 

 
Photo: (from left) Marcus Persson, Hélène Robert, 
Philip Mårtensson, and Antoine Bonnamy 
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Antoine Bonnamy is from France, and 
holds a Master in Political Sciences and In-
ternational Politics from Sciences Po Bor-
deaux. 
 
Hélène Robert is a dual-citizen of Swit-
zerland and New Zealand and holds a 
Bachelor degree in Commerce from Otago 
University. 
 
Philip Mårtensson is from Sweden, 
holds a Bachelor of Engineering, Lund Uni-
versity, Sweden. 

Marcus Persson is from Sweden, holds a 
Bachelor of Environmental Science, Lund 
University, Sweden. 

KARAGWE, TANZANIA 

 
Photo: (from left) Kimberly Ong, Hawwa Nashfa, 
Roy Okumu (Production Plant Manager), Joyce 
Ojino, Marta Pellogrino and Håkan Rodhe (supervi-
sor) 

Kimberly Ong is from Canada, and holds 
a PhD in Nanoscience and Aquatic Toxicol-
ogy. 
 
Hawwa Nashfa is from the Maldives and 
holds a double major in International Polit-
ical Economy, and English Literature from 
the College of Idaho, USA. 
 
Joyce Ojino is from Kenya and holds a 
Bachelors degree in Environmental Plan-
ning and Management from Kenyatta Uni-
versity, Kenya. 
 

Marta Pellegrino is from Italy and holds 
a degree in Environmental Policy and Eco-
nomics from the London School of Econom-
ics and Political Sciences.  
 
MONTERREY, MEXICO 

 
Photo: (from left) Enrique Figallo, Tanja Tanskanen, 
Laura Kirkvold and Ivan Gjoshevski 

Enrique Figallo is from Venezuela and 
holds a degree in Economics from the Cen-
tral University of Venezuela.  
 
Tanja Tanskanen is from Finland. She 
holds a Bachelor degree in Social and Public 
Policy with a specialization in sustainable 
Development and Global Social Politics. 
 
Laura Kirkvold is from the United States 
and holds a Bachelor in International Rela-
tions and Spanish from University of Wis-
consin, Madison. 
 
Ivan Gjoshevski is a dual-citizen of Mac-
edonia and Bulgaria and holds a double ma-
jor degree in Finance and International 
Business from Georgetown University, 
USA. 
 



 

 

 

VOLVO$ELECTRIC$TRUCKS$$
The$Future$of$Commercial$Urban$Transportation$$

By#Dan#Borbely,#Giovanna#Fusco,#Fredrik#Jonsson#Larsson,#Ella#Rebalski,#Mark#Thiong’o

!

Introduction!
 The International Energy Agency (IEA) 
found in their 2009 study of the global 
transportation industry that truck trans-
portation is projected to grow by 50% by 
2050. Energy use in transport is set to 
double by 2050, requiring an aggressive 
strategy to reduce CO2 emissions by 50% in 
the same time period [1]. The IEA observes 
that the development and adoption of cost 
effective technologies is necessary in 
achieving this goal. These technologies in-
clude advances in hybrid and fully electric 
vehicles, which will require significant 
support in the way of improved urban de-
velopment and infrastructure [1]. These 
issues relate directly to our project with the 
client Volvo Group Trucks, where we 
worked with various departments and 
stakeholders to create a business model for 
a possible fully electric distribution trucks 
for urban transportation. 
Volvo Trucks is Sweden’s leading truck 
manufacturer and the second largest truck 
manufacturer in the world owned by AB 
Volvo, which is in turn part of Volvo 
Group. Volvo Group has production facili-
ties in 19 countries and over 100,000 em-
ployees. For readability, Volvo Group enti-
ties are often referred to as ‘Volvo’ in this 
report. 

Our$task:$How$to$sell$electric$trucks?$
This report will explore five Zero concepts 
in relation to the sale of electric trucks.  

 
 North American (left) and European (right) trucks. 

Zero emission: Electric trucks will have no 
tail pipes, no exhaust, and no local emis-
sions.  

Zero CO2: Electric trucks will run on certi-
fied green electricity, with the eventual 
possibility of investing in wind power to 
secure more renewable energy generation. 
This means that their fuel source and com-
bustion will create no CO2 or other green-
house gas emissions. 

Zero Cost Impact: We have made the as-
sumption in this report that the total annu-
al cost of the electric trucks will be equal to 
or lower than the cost of a new diesel truck. 
This will be represented in a fixed monthly 
cost to the customer. 
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Zero Down-Payment: Volvo could offer a 
contract that requires a monthly fee, but no 
initial down payment for the vehicles. 

Zero Range anxiety: One of the biggest 
worries for customers is the electric trucks 
running out of charge and being stranded. 
Volvo could construct well-placed charging 
stations so that customers do not have to 
worry about this. Volvo has the technology 
to ensure that the batteries carry more than 
enough electricity to ensure timely deliver-
ies. Careful monitoring of the batteries 
with information technology systems will 
also help to ease these fears.  

The!Business!Model!Canvas!
To guide the development of a new busi-
ness model to support the sale of fully elec-
tric trucks, we used the Business Model 
Canvas tool created by Alexander Oster-
walder [2].  In illustrating the proposed 
business model, a few assumptions were 
made: 

1.! Volvo can produce a competitively 
priced fully electric truck with com-
parable or greater performance to 
the diesel powered alternative. 

2.! Volvo maintains full ownership of 
the battery and the truck is leased 
under a Product Service System 
model. 
 

3.! The category of truck has a weight 
class above 3.5 tonnes and below 18 
tonnes and is designed to operate in 
an urban environment.  

The Business Model Canvas includes the 
following categories [2]: 

Key Partnerships: Actors who are essential 
to fulfilling key activities, such as the City 
of Gothenburg, and Göteborg Energi. 

Key Activities: Important business func-
tions, including truck production, after-
market sales, and service contracts. 

Key Resources: Primary resources for de-
livering value, such as Volvo’s financial po-
sition, data collection, and brand. 

Cost Structure:  Direct operating costs 
such as insurance, green energy certifi-
cates, and service and maintenance. 

Revenue Streams: Avenues from which 
businesses receive money from each cus-
tomer segment, e.g. monthly fees. 

Customer Relationships: These include 
different relationship types such as dedi-
cated personal assistance, sales and after-
market service, and long-term.    

Channels: How business reach customers 
at the point of sale, e.g. dealerships, online, 
or through sales representatives. 

Value Proposition: Businesses and services 
provided to customers, in this case Electric 
Trucks for City Distribution. 

Customer Segment: The market area, in 
this case Urban Transport Distributors.  

We mapped out the different topics that fit 
into each of these categories in order to 
better understand the various influences 
on Volvos business.  Then we did a thor-
ough analysis of the Value Proposition and 
Customer Segment, which is explained fur-
ther below. 

The$Value$Proposition$model$
Through broad based interviews with ur-
ban transporters and distribution compa-
nies, a customer profile was developed to 
inform Volvo’s value proposition and how 
best to leverage its position. This is 
illustrated in Figure 1. 



!
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Step 1: The value proposition map is read 
from right to left. The first step is identify-
ing the market segment that Volvo is tar-
geting. In this case, those customers are 
urban distributors and transporters. De-
veloping a customer segment profile is 
about understanding the expectations 
(gains) that the customers have of the fully 
electric truck as well as the reservations 
(pains) they might have embracing the 
technology.  

 

Step 2: Once a customer segment profile 
has been developed, Volvo is better placed 
to prescribe solutions for those pains that 
the customer might face when taking up 
the technology. Additionally, by knowing 
how the customer intends to gain from us-
ing the product, Volvo can better align its 
product to meet and exceed those expected 
gains. In doing so Volvo boosts its own 
competitiveness and appeal to the custom-
er.  

 

Figure 1.  Volvo's Value Proposition canvas$
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The$Zero$contract$
Electric trucks represent an interesting ad-
vance in technology, but more importantly 
they offer a range of benefits that meet cus-
tomer needs. These are encapsulated in the 
concept of the Zero contract, which could 
offer customers a range of services, includ-
ing charging station access and energy, all 
combined on a single monthly bill from 
Volvo. The “Zero” part of the title comes 
from the five Zero concepts, and also rep-
resents zero hassle for the customer, who 
will experience the ease of paying for mul-
tiple services with one simple bill. 

Table 1 compares the contracts for a diesel 
truck and an electric truck for the potential 
customer. The main difference between the 
two contracts is that the truck itself is no 
longer the main value proposed to the cus-
tomer. For the new Zero contracts, a ser-
vice is being provided to the customer, in-
cluding green certified energy, access to 
charging stations, maintenance, and insur-
ance. This is a form of business known as 
Product Service Systems (PSS), where the 
service of the product is more in focus than 
the product itself, and the company often 
maintains ownership and responsibility of 
the product.  

 
Indoor electric bus charging station in Gothenburg. 

 

 

Table 1. Conventional and new contracts 

 

An important additional issue to take note 
of with the electric trucks that is not cov-
ered in this graph is that electric motors 
generally need much less maintenance 
overall compared to diesel engines, which 
produce more heat, need exhaust after 

Clauses Diesel 
Trucks 

Electric Truck 

Zero Contract 

Lease 
Agree-
ment 

Lessee = 
Customer 

Lessor = 
Volvo 

Lessee = Cus-
tomer 

Lessor = Volvo 

Term 3 year 

5 year 

3 year 

5 year 

Compen-
sation 

Annual Fee 

Monthly 
Fee 

Extras 

Annual Fee 

Monthly Fee 

Extras 

Usage Defined in  

contract 

Defined in con-
tract 

Vehicle Specific 
Truck 

 

PSS 

 

Fuel Diesel Green  

Certified Energy 

Access to Charg-
ing stations 

Mainte-
nance 

Volvo 

Customer 

Volvo 

Insurance 
& War-
ranty 

Volvo 

Customer 

Volvo 
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treatment systems, and apply more force to 
surrounding parts. Thus costs for repairs 
will be less for the customer, and less for 
Volvo in the fixed monthly contract. There 
is more opportunity for Volvo to do repairs 
in-house, since they possess expertise 
about electric vehicles that is not yet com-
mon place. This will mean less business for 
the workshops that Volvo is currently in-
volved with, but the switch to electric 
trucks will happen gradually, allowing the-
se workshops to slowly strategise and di-
versify their business. 

 
An electric bus charging at the station 

How!Volvo!Secures! the!Zero!
contract!

Product$Service$System$
Trucks could be sold in a result-oriented 
way through lease contracts. This would 
give Volvo the opportunity to offer more 
flexible contracts based on type of market, 
type of cargo, time, terrain, and other fac-
tors. One suitable unit would be tonne x 
kilometre, which refers to the amount of 
tonnes in cargo, multiplied by the amount 
of kilometres driven, and then the charge is 
based on that figure [3]. 

These contracts could be strengthened by 
data collection on the customer companies 
so that Volvo can provide the most appli-
cable, customised contract. This will also 
create more customer loyalty, ensuring 
strong relationships with customers who 
will continue to use Volvo. Lease periods 
could also be extended for the customer, 
making electric trucks much more cost effi-
cient, and cutting costs related to admin-
istration. Increased data collection could 
also be useful in the future for applications 
that Volvo has not yet identified.  

Volvo could also include the monthly fee 
for charging stations in the contract and 
the company will secure green electricity. 
For now, this could mean purchasing ener-
gy with green certificates, but in the future 
it could mean partnerships with renewable 
energy companies, and investments in 
green energy production such as wind 
farms.  

Accounting$regulations$
Both financial and operating leases are 
widely used in Volvo’s truck business. Vol-
vo as a publically listed European compa-
ny, is expected to follow the directives of 
The International Accounting Standard 
Board. The board published a lease ac-
counting update International Financial 
Reporting Standard (IFRS) 16 on 13th Jan-
uary, 2016, which is set to be enacted on 1st 
January, 2019. The new lease accounting 
update has direct impact on Volvo’s cus-
tomers, as under the new regulations, both 
finance leases and operating leases will be 
registered on the balance sheet as a liabil-
ity. However, Volvo considers the new ac-
counting update as an opportunity to cre-
ate a new business model that can make 
new profit for Volvo by satisfying their cus-
tomers’ needs. 
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 If Volvo can sell transport capacity to their 
customers, then the new business model 
will be considered as a service contract. It 
will thus be registered as an operating cost 
for Volvo’s customers under the new lease 
accounting update and not as a liability or 
short-term debt. The implication for Vol-
vos customers is that they do not suddenly 
have a new debt on their balance sheet. 

Battery$Technology$$
There are many factors to consider when 
selecting batteries for specific electric vehi-
cles: energy-to-weight ratio, the amount of 
current that can be provided (W/kg), ex-
pected lifetime of the battery, how long it 
takes to recharge and whether fast charg-
ing can be employed, specific temperature 
management requirements, and final dis-
posal at the end of life [4]. Battery exper-
tise is not yet common, so Volvo can capi-
talise on their own knowledge to care for 
and dispose of the batteries.  

Disposal$and$end$of$life$
If electric trucks gain a place in the market, 
companies must face the challenge of deal-
ing with thousands of used lithium batter-
ies produced to power these vehicles. A life 
cycle analysis of the truck battery shows 
significant environmental impacts at end of 
life when the battery is set for disposal.  

Under the Zero contracts the responsibility 
of end of life management would be main-
tained by Volvo. This will be in line with 
the EU directive regarding waste batteries, 
directive 2006/66/EC, which puts respon-
sibility for used batteries on the producers 
that place these batteries on the market [5]. 
This in turn puts more pressure on Volvo 
to handle the end of life solutions for the 
truck batteries. For Volvo's part, the final 
disposal of the battery can be very costly. 

In order to reduce this cost, Volvo can sug-
gest better design at the beginning of the 
manufacturing process, making it easier to 
recycle the valuable metals (lithium and 
graphite) and sorting out hazardous mate-
rial.  

Possibilities$for$Second$use$
The economic benefits of using an electric 
truck compared to a diesel truck depend 
significantly on the performance of the bat-
tery. For the battery to maximize cost effi-
ciency for the customer, the battery should 
be used as much as possible and for many 
years. When the battery capacity has been 
reduced to between 70 and 80%, it is no 
longer sufficient to be used in a truck, and 
is considered to be at the end of life. A real-
ly important variable considered in the 
business model that balances economic 
benefits with environmental benefits is the 
end of life management of the batteries 
through second life applications. Second 
life application presents Volvo the oppor-
tunity to offset or share the recycling cost 
and expand the sustainable impact of e-
mobility. For efficient second life manage-
ment, it is important to research and refine 
methods on how to measure the State of 

The first Volvo hybrid electric truck 
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Health (SOH) of a battery, predicting how 
many use cycles the battery has left [7]. 

Because the lithium-ion truck batteries still 
have high storage capacity at the end of 
their life cycle in electric vehicles, a prom-
ising second-hand application for the bat-
teries would be in energy storage, which 
Volvo can use to provide stability to electri-
cal grid infrastructure. This could be part 
of Volvo’s battery take-back system, where 
the batteries would be collected and con-
nected to the grid, acting as energy storage 
capacity. Through a net metering agree-
ment, this service can be monetised 
through a power purchase agreement with 
energy utilities.  

Volvo$trucks$tailor$made$batteries$
From reviewing literature and talking to 
stakeholders, the most cost-efficient use of 
batteries in electric trucks would be cus-
tomised battery packs, designed and 
adapted to the specific use of the customer. 
This could be based on the weight freighted 
and distance, the uphill and the downhill 
terrain, the type of traffic where the truck 
is used, average speed etc.  If the battery 
cells would be designed considering these 
aspects, the battery cells would last longer 
and be more efficient for their purpose. 
Volvo could design this battery pack in-
house, by incorporating their extensive 
knowledge of their customer to refine the 
technology to meet the application de-
mands. Due to the large capital investment 
and insecurity of setting up a battery pro-
duction facility within in the company, the 
batteries will be produced from external 
suppliers, but with the design in-house, the 
competitive advantage will be maintained 
at Volvo.   

 

In order to create an easier after market for 
the batteries while reducing the cost of in-
dividual customised battery packs, a cer-
tain amount of battery packs could be de-
veloped. For example, five types of custom-
er uses could be identified and the battery 
pack designed for those applications. This 
potentially expands the second hand mar-
ket for the packs.  

 
The first Volvo hybrid electric truck engine 

Case!studies!
Gothenburg is the second largest city in 
Sweden and home to the Volvo Group. Like 
any other city, it faces a number of chal-
lenges specifically as they relate to com-
mercial truck transportation within the city 
and its effects on noise, air quality and ease 
of movement. In exploring opportunities 
that Volvo can leverage within cities, it is 
important to take note of trends elsewhere 
and how Volvo can use Gothenburg as a 
proof of concept for its electric trucks. 

Night$driving$$
Night driving presents itself a model that 
can be leveraged to promote the effective-
ness of fully electric trucks as last mile de-
livery options over diesel trucks. A number 
of cities have experimented with night time 
deliveries with promising results, which 
create a compelling case for re-engineering 
the way that we think of commercial distri-
bution in cities. Night time delivery ad-
dresses two of those externalities mainly 
emissions and congestion by minimising 
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truck traffic during rush hour windows 
which typically occur in early morning and 
late afternoon. By having trucks delivery in 
the night time, traffic patterns are more 
conducive to faster delivery and in so do-
ing, emissions that would otherwise result 
from congestion are minimised. Below are 
a few case studies that advocate for this.  

Hub$and$Spoke$

 
Figure 2. Rudimentary Hub and Spoke Model 

Hub and spoke refers to a 'hub' where 
goods are delivered by diesel trucks, then 
unloaded, and put onto electric trucks for 
their delivery into different destinations 
within a city, at the end of the 'spokes'. In 
this model, fully electric trucks would be 
utilised to do the distribution from these 
hubs into the city. A tough regulatory envi-
ronment for diesel trucks within cities 
would justify the need to invest in such dis-
tribution centres and create a business case 
for fully electric trucks, Figure 2. 

Stockholm$
There might be resistance from stakehold-
ers in adjusting to this model and they 
might have to incur costs to adapt their op-
erations. But the city can help to make this 
easier by following the model that is being 
piloted in Stockholm, where goods are 
transported to an underground transport 
depot, loaded on to electric trucks, and 

then delivered within the city during the 
night, which is made possible due to the 
low noise level of the trucks [8]. 
New$York$City$$
 New York City has been experimenting 
with night delivery as a way of addressing 
the issue of congestion on NYC streets. A 
one-time payment of USD 2 000 (EUR 1 
764) was granted to participating business-
es to allow night deliveries between 7pm 
and 6am. It is estimated that if this model 
is applied city wide, the NYC economy 
could benefit from cost savings in excess of 
USD 197 million (EUR 173 million) annual-
ly [9,10] 

London$Olympics$2012$$
In preparation for the 2012 Olympic 
Games, the organisation Transport for 
London adjusted delivery times for those 
businesses located on, or adjacent to, the 
Olympic Route Network. In doing so, the 
authority adjusted delivery times to be be-
tween midnight and 6am. This adjustment 
saw a 15% reduction in morning truck traf-
fic from trucks greater than 3.5 tonnes and 
a 3-6% reduction in fuel consumption [11].  

Future!Applications!
Truck$Pooling$
Today some customers might have a varia-
ble demand for their trucks. With a truck 
on a conventional operational lease, cus-
tomers must pay a monthly fee independ-
ent of the down time, leading to a cost inef-
ficient use. At the same time, there are cus-
tomer segments that have variable demand 
and need a truck on very short notice and 
for a short period of time.  

The opportunity here is a truck pooling 
system. When a customer on an operation-
al lease contract or someone who owns 
their truck has a predicted or unpredicted 
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lack of need for the truck, it could be taken 
to a truck pooling hub for the set period of 
time. The customer with acute need of a 
truck could rent a truck for a fee. The truck 
customer contributing the truck to the 
sharing scheme would receive a reduction 
in the monthly fee, and could open up op-
portunities for new customer segment for 
customers with varied demands. Volvo 
would need to set up and administer this 
sort of system by using big data to identify 
industry clusters to see where the demand 
is and distribute the capacity in the form of 
truck pooling. This solution also gives an 
opportunity for diesel truck users to sam-
ple and become more familiar with the 
technology and use of electric trucks.  

Energy$storage$for$customer$trucks$
When a customer truck is not in use it is 
usually parked in a depot, and this time 
could be used to charge an electric truck. It 
could be connected to the grid to allow the 
local energy supplier to use the battery ca-
pacity for ramping up and ramping down 
during intermittent energy generation from 
solar power and wind power. The truck 
owner could be reimbursed based on stor-
age capacity and the amount of energy 
used or temporally stored. This partnership 
and administrative service could be han-
dled by Volvo and be part of the customer 
contract, where the contributed capacity 
and energy storage will reduce the monthly 
operational fee.    

Some experts in the field state that this 
type of energy storage application for truck 
batteries might also have an adverse im-
pact on the battery life cycle due to the re-
petitive draining and charging of the bat-
tery. Other experts in area claim that the 
low effect output for the potential ramping 
up and down will have very limited nega-
tive effect on the life cycle of the battery. A 

conclusive standpoint would be that the 
battery use is at its most cost efficient when 
used in an application it was designed for. 

Even if the benefits for this type of scheme 
will be low in the context of Sweden, which 
has low electricity prices and a relatively 
low need for energy storage, it might be 
more interesting in countries like Spain, 
Italy and Germany, where the use of inter-
mittent energy generation such as solar 
and wind is much bigger. 

SocioLeconomic!Benefits!
Socioeconomic benefits from noise reduc-
tion due to electric busses can be valued at 
SEK 4 (EUR 0.437) per kilometre [12]. Ad-
ditional benefits such as reduced local pol-
lution and reduced noise can result in bet-
ter health of local residents [13]. This 
means less costs at the national level for 
healthcare. Quieter buses also mean that 
building construction companies can build 
closer to streets, and spend less on thick 
windows and insulation. These houses 
would be more comfortable to live in as 
well, which could raise housing prices and 
provide economic benefits to the region. 
Unfortunately, the free rider challenge 
arises when investments by a set of market 
participants are experienced by non-paying 
beneficiaries, although arguably society 
benefits as a whole in the long run. This 
makes it difficult to quantify the benefits 
when designing policy or incentives, but 
one good example is “green premiums” 
that are offered for the purchase of some 
electric or fuel-efficient vehicles. A similar 
premium for trucks could make their leas-
ing or purchase a very attractive opportuni-
ty.  
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Conclusions!

Volvo Group has been at the forefront of 
electro-mobility for a long time, and now 
the company has a great opportunity to in-
troduce fully electric trucks for city distri-
bution. Cities are creating tighter regula-
tions regarding the use of diesel trucks, 
new standards related to balance sheet ac-
counting will come into place, battery 
technology is constantly getting better and 
less expensive, and the socioeconomic ben-
efits of quieter and less polluting traffic are 
now well known. All of these point to a so-
ciety that is more conducive to a shift to 
electric trucks.  

Capital cost, range anxiety and lack of in-
frastructure still negatively affect customer 
decisions regarding electric trucks. These 
customers must trust the new technology 
that their businesses will rely on, but it is 
likely that their final decision will be based 
on the economic rationale. This is where 
Volvo could provide new value through the 
Zero contracts, offering a product service 
system with green electricity, access to 
charging stations, full service and mainte-
nance, reliable and available technology, all 
at a fixed monthly cost. Essentially, this 
will provide customers with a vehicle that 
is cost-competitive to a diesel truck, and 
has a much smaller environmental impact.  
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Interviews 
We interviewed external stakeholders from sectors 
including transportation, IT, and energy.  At Volvo 
we spoke with experts on business models, technolo-
gy, and customer relations.  We cannot list the de-
tails of each interview, but we are grateful to all in-
terviewees for their time and helpful information. 
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 Example of an illustrated vision of sustainable mobility [1] 

Our task was to develop a framework for a 
sustainable mobility strategy for the sister 
city of Lund, the City of Zabrze in the Silesia 
region of Poland.  

Background+
Zabrze'
Zabrze is part of an agglomeration of 14 cit-
ies that historically was built around coal 
mining and other related heavy industries. 
Zabrze has a population of 180 000. At its 
peak Zabrze had eleven active coal mines, 
today there is only one mine in operation. In 
order to respond to the changing realities, 
the city is actively pursuing new ways to at-

tract modern businesses to the city by creat-
ing an economic zone and developing tour-
ism built around their industrial heritage. 

 
Zabrze city centre  

In terms of transportation the city has an 
extensive tram system as well as conven-
tional city buses. In recent years there have 
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been efforts to develop comprehensive bike 
routes. The Upper Silesia region has re-
cently adopted a common transport policy. 
In response to this, Zabrze is currently de-
veloping a municipal mobility strategy. All 
aspects of transportation development are 
designed with a focus of the regional policy 
in mind. 

Preparing'for'Zabrze'
In preparation for our trip to Zabrze, we 
conducted various site visits and meetings 
to gain an understanding of how different 
actors contribute in creating a sustainable 
mobility environment. These site visits in-
cluded Kraftringen headquarters in Lund 
where the focus was on the transition of en-
ergy mix in the Skåne region as well as the 
development of the tramline in Lund and 
the role the energy company will play in de-
veloping the electric vehicle network expan-
sion in the region. We also met with a rep-
resentative from E.ON to discuss how they 
are exploring new business models. 

In order to consider potential innovation 
within mobility, we visited the Danish Out-
door Lighting Lab (DOLL) where we re-
ceived a first-hand exhibition of how light-
ing solutions can promote safety in mobility 
as well as reduce future energy costs.  

To gain insights about various biking mar-
kets around Europe we conducted an inter-
view with a representative of the bike shar-
ing system nextbike Germany.  

We also visited Fredrikssund in Denmark 
where they are developing a new smart city 
district, Vinge. The focus of our discussion 
was how city planners are designing and 
considering developments with sustainable 
mobility in mind. This was relevant to Za-
brze as they are also developing solutions 
for a new city district, Nowe Miasto.  

 
Vinge construction site, Fredrikssund (Denmark)  

Furthermore, we met representatives from 
Malmö and Lund municipalities to specifi-
cally discuss and analyse their particular 
mobility strategies. We decided to create the 
strategy for Zabrze based on the sustainable 
mobility strategy of Lund, LundaMaTs. 
LundaMaTs is a short form for Lund Envi-
ronmentally Adapted Transport System in 
Swedish. Key factors influencing this deci-
sion are that LundaMaTs is a flexible strat-
egy that breaks down the complexities of an 
integral policy, creates a manageable start-
ing point and easily evolves over time.  

Sustainable+Mobility+Strategy+
Definition''
A sustainable mobility strategy can be de-
fined as a strategic plan designed to meet 
the mobility needs of people and businesses 
without compromising other essential hu-
man or ecological requirements of today or 
in the future. Taking into account social, en-
vironmental and financial aspects, it aims to 
ensure accessibility for all citizens, improve 
safety and security, reduce emissions to air, 
noise pollution and energy consumption as 
well as improving the efficiency and cost-ef-
fectiveness of the transportation system [2]. 
All in all, it is aimed to enhance the attrac-
tiveness and quality of the local living envi-
ronment. A sustainable mobility strategy 
consists of soft measures as well as hard 
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measures. While soft measures, within mo-
bility management, include measures such 
as education, promotion and coordination 
of services, the term hard measures refers to 
changes in physical infrastructure and eco-
nomic incentives. 

LundaMaTs'
In the late 1960s Lund was at a crossroads. 
The municipality had to choose between 
building a four-lane motorway right 
through the medieval city centre, or focus-
ing on a sustainable development of the 
city’s transport system. The decision fell on 
the second alternative and in 1998 Lund in-
troduced the first generation of LundaMaTs 
[3]. While this first generation, LundaMaTs 
I, focused on the environment, the vision of 
the second generation, LundaMaTs II, has 
been widened to sustainable development 
of the transport system [4]. Since then, 
many of the measures used in LundaMaTs I 
and II have been incorporated in the Munic-
ipality’s ongoing work. In order to address 
the change in conditions for traffic and ur-
ban planning in Lund, the third and current 
generation, LundaMaTs III, was introduced 
in 2014. LundaMaTs III has an even more 
holistic approach with a special focus on the 
expansion of Lund and aspects of social sus-
tainability [5]. All versions of LundaMaTs 
are based on a Strategy Wheel that has 

evolved over time as visualised below. The 
wheels illustrate the vision, components for 
its achievement, reform or focus areas as 
well as specific action proposals.  

The measures that have been identified in 
the wheels include both soft as well as hard 
measures following the 4-steps-principle 
developed by the Swedish Transport Ad-
ministration. Solutions are developed by (1) 
influencing the need and choice of transport 
through soft measures (2) improving the ef-
ficiency of the existing transport system (3) 
making small and (4) making large invest-
ments in new infrastructure projects [6]. 

LundaMaTs is characterised by processes of 
coordination, cooperation, continuous eval-
uation and improvement. LundaMaTs II 
has succeeded to achieve thirteen of its 
eighteen targets. Of the five remaining tar-
gets, two targets are on track for achieving 
their objectives and three targets are not.  

 
Figure 1. Evolution and growth of the LundaMaTs Strategy Wheels [8] 

LundaMaTs Successes 

The use of public transport has increased by 37% 
in 2013 compared to 2004. At the same time the 
accessibility for people with disabilities, children 
and elderly has been increased. All in all, the CO2-
emissions caused by traffic in the commune has 
been decreased by 14.5% and the amount of citi-
zens that state that their behaviour is influenced by 
LundaMaTs has been increased by 81% [7]. 
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Figure 2. Proposed Sustainable Mobility Strategy Wheel for Zabrze 

The+Strategy+Wheel+
The success story of LundaMaTs served as 
inspiration as we developed our sustainable 
mobility strategy framework for Zabrze.  

The'Centre'
The centre of the wheel is the strategy’s vi-
sion and the desired result. In formulating 
this strategy, we were specifically inspired 
by the Deputy Mayor Ms. Katarzyna Dzióba 
when she described her vision as:  

“A city where you have lots of space for 
walking, biking, trams, railway, clean air 
and happy people.”++

 
Vision of St. Laurentiigatan, Lund [9]  

The'1st'ring:'Plan<Do<Check<Act'
The first ring of the strategy wheel contains 
the conditions that must exist in order to 
successfully implement the sustainable mo-
bility strategy. The iterative four-step man-
agement method of Plan-Do-Check-Act 

Zabrze 
'

Sustainable''
Mobility''
Strategy'
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(PDCA) serves as a structured way of organ-
ising and controlling processes resulting in 
continuous improvement. Not only should 
this method be applied within each depart-
ment, but also during cooperation between 
different departments. 

 

The'2nd'ring:'Distribution'of'Infor<
mation'and'Involvement'
Strategy implementation is not exclusively 
an internal process. The municipality has to 
take certain measures to ensure that com-
munication, involvement and information 
distribution occurs among other stakehold-
ers including citizens and businesses. The 
second ring describes the key areas of infor-
mation as well as involvement distribution 
that is required for successful mobility man-
agement. 

Building dialogue and consultation with 
citizens of the city is crucial in order to iden-
tify expectations and acceptance of change 
while pairing those with the actual needs of 
the transport system. It is advisable to con-
duct regular surveys and consultations with 
the public for collection of data necessary to 
benchmark targets and objectives, evaluate 

the success and to identify areas in need of 
improvement.  

Cooperation with local businesses, regional 
and national government and supranational 
bodies, such as the European Union (EU), is 
another essential element of a sustainable 
mobility strategy. Building tangible and dy-
namic relationships can help to secure 
funding, attract knowledge, and create a fa-
vourable investment climate as well as a 
good public image. 

Continuous training of municipality staff 
and other public bodies related to the imple-
mentation of the strategy has to be a perpet-
ual process in order to be able to adapt to 
changing environments and absorb incom-
ing knowledge. The public, and especially 
children, should be educated about various 
aspects of sustainable mobility in order to 
increase their awareness and acceptance for 
the need of changes.  

 
Figure 4. “SMS, grocery bag in the wheel, shoestring 
in the chain. 65% of all bike accidents are self-
caused.” – Example of awareness campaign for safe 
biking [10] 

Transparent marketing campaigns are es-
sential to present the vision of the strategy 
to the public and to convince the citizens on 
the necessity for transition. The focus here 
is to raise awareness and not political cam-
paigning.  

 

 

PLAN: 

• Establish measurable objectives and targets 
• Specific action plans 

DO: 

• Implement necessary measures and projects 
• Execute action plans 

CHECK: 

• Analyse results of step two 
• Compare results with objectives and targets of 

step one 

ACT: 

• Use step one objectives and targets as new 
baseline; or 

• Take additional actions to meet the step one 
objectives and targets 
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Collection of information is one of the most 
important aspects of successful implemen-
tation of any strategy. Therefore, it is im-
portant that data on various measurements 
is aggregated and transparently presented 
to the public via an open data platform. 

The'3rd'and'the'4th'Ring:''
Reform'Areas'and'Project'Proposals'
The third ring of the wheel consists of the 
six reform areas that we have identified to 
be most important for the city of Zabrze to 
focus on. In the following sections we break 
down the six reform areas. We demonstrate 
how the strategy wheel works by giving one 
or two examples of project proposals includ-
ing both soft and hard measures. 

Public transport plays a key role in the tran-
sition to a more sustainable transport sys-
tem in the city. It is essential that buses, 
trams and trains are well functioning, clean, 
rapid and reliable. It should be convenient 
to change different modes of transportation 
with ease of accessibility.  

 
An intelligent transport system, as an exam-
ple, controls traffic lights creating a green 
wave, which reduces traffic jams, CO2 emis-
sions and ensures higher average speed of 
public transport. As an example, since the 
introduction of green wave, the average 
speed of buses in Lund increased from 
18 km/h to 22 km/h [11]. Another im-
portant area to invest in is the accessibility 
and infrastructure of the public transport 
system, ensuring that it is easily accessible 

for all. For example, buses, trams and sta-
tions should be equipped with special 
ramps or lifts to be accessible for people 
with small children, elderly and people with 
reduced mobility.  

 
Example of accessibility of public transport in Lund 

Road traffic is the most common mode of 
transport for people in Zabrze, as owning a 
car has become an icon of social status. A 
car provides freedom to choose the route, 
speed and destination. In many cases it is 
more convenient and faster than other 
modes of transport. However, data pro-
vided by the Ecology Department of Zabrze 
shows a high correlation between air pollu-
tion and rush hour traffic indicated by PM10 
levels exceeding EU standards. In addition, 
noise maps also revealed that the level of 
traffic noise often exceeds the EU stand-
ards. Both, noise and air pollution can neg-
atively affect health and result in a higher 
risk of premature deaths. 

 

It is easily observed that many drivers ex-
ceed speed limits. Therefore, introducing 
strict speed limits and more efficient speed 

4th Ring: Public Transport – project proposals 

• Intelligent transport system 
• Environmental adaption 
• Intermodal travel 
• Accessibility and infrastructure 
• Urban transport 
• Commuting and regional transport 

4th Ring: Road Traffic – project proposals 

• Noise reduction 
• Environmentally adapted road mainte-

nance 
• Vehicles and fuels 
• Strict speed limits  
• Traffic control 
• Sustainable road transport 
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controls will create a safer environment for 
pedestrians and cyclists reducing the num-
ber and severity of car accidents. This also 
reduces levels of noise pollution. 

 
Example of retrofitted speed bump in Lund 

Currently in Zabrze, biking is largely con-
sidered a recreational activity, rather than a 
means of transportation. This is primarily 
due to the historic infrastructure develop-
ment that prioritised cars and compromised 
safety for biking. This led to the perception 
of cycling as an unattractive means of 
transport. We acknowledge that Zabrze has 
a bicycle map and that a bicycle strategy has 
been recently developed for the entire Up-
per Silesia region. With these considera-
tions, we have incorporated a bicycle traffic 
reform area intended to transform Zabrze 
into a bicycle friendly city and raise the 
share of cycling in the city transportation 
modal split.  

 
When consulting cyclists that use biking as 
a primary mode of transportation we iden-
tified the need for infrastructural changes 
that include north-south and east-west bike 
paths in order to make biking more conven-
ient and attractive. Given the fact that the 

city infrastructure already exists, the only 
viable way to do this is to retrofit the exist-
ing infrastructure for bike lanes.  

Infrastructure upgrades will increase safety 
while decreasing travel times for cyclists. 
Another good measure for Zabrze is to im-
plement new concepts like public bicycle 
sharing schemes that are designed for short 
trips across the city. 

 
Example of retrofitted road for biking in Malmö 

Pedestrian traffic is a low cost environmen-
tally friendly means of transport that pro-
motes health. Road safety, accessibility and 
a sense of security are essential for people to 
choose walking as a means of transport. The 
city of Zabrze is transforming into a tourist 
city and it is crucial to create a safe and en-
joyable walking environment for residents, 
workers and visitors.  

 
A pedestrian traffic plan should promote 
walking by taking into consideration 
measures that create an attractive walking 
environment by raising the benefits of walk-
ing. The plan should focus on safety and re-
ducing pedestrian delays, for example using 

4th Ring: Bicycle Traffic – project proposals 

• Bicycle plan 
• Infrastructure 
• Operation and maintenance 
• Training and campaigns 
• New concepts 
• Safety and security 

4th Ring: Pedestrian Traffic – project proposals 

• A pedestrian traffic plan 
• Improved physical accessibility 
• Safe outdoor environment  
• Improved opportunities for recreation 

and exercise 
• Safe school routes  
• Lighting  
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efficient signalled crossings. By increasing 
the number of pedestrians in the city centre 
more economic benefits can be realised 
through revitalisation of currently unused 
commercial spaces. 

Installing smart and attractive lighting 
along walkways makes pedestrians more 
visible while creating a safe environment 
that delivers a sense of security. A good ex-
ample found in Lund is the efforts put into 
the lighting of pedestrian routes and under-
passes. 

 
Retrofitted underpass with LED lighting in Lund [12] 

Innovations have become an inseparable 
part of urban development. The develop-
ment of Information Technology provides a 
number of smart solutions that can be 
adapted to city environment to enhance 
people’s mobility and make commuting 
more convenient and sustainable.  

 
The development of the Economic Zone in 
the Northern part of Zabrze is a great place 
for experimentation with different available 
LED lighting and sensor solutions. Building 

cooperative relationships with lighting liv-
ing labs, such as DOLL, Zabrze could not 
only attract investments of companies ori-
ented in lighting technologies, but also be-
come Poland’s hub for smart lighting solu-
tions. 

 
Smart LED lights at DOLL in Albertslund, Denmark 

Urban Planning is a reform area that corre-
lates to all the other reform areas dealing 
with the long-term planning and develop-
ment of land use, road and transport infra-
structure. It takes an overall view of the 
whole city and its needs. Well-designed cit-
ies offer favourable conditions to walk and 
bike and do not only focus on cars [4]. 
Transport demands can be reduced and ac-
cessibility increased by planning dense cit-
ies and mixed-use areas that combine func-
tions such as residences, services, work-
places, and businesses. 

 
Providing green public places where people 
can meet and socially interact creates a city 
atmosphere that is vivid, lively and attrac-
tive. Designing an appealing public space is 
easiest when planning new infrastructure – 
however, existing infrastructure can also be 

4th Ring: Innovations – project proposals 

• Urban living labs 
• Smart lighting 
• Metadata 
• Regional collaboration 
• Internet of Things 
• Electronic services 

4th Ring: Urban Planning – project proposals 

• Mixed and dense development 
• Public spaces 
• Integrated transport centre 
• Low car use 
• Parking strategy 
• Cooperation with builders 
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retrofitted. A good example of this is War-
szawski square, in central Zabrze. Today it 
serves as a parking space, but could easily 
be transformed into a vivid market square 
with trees and benches. Furthermore, we 
see great potential in Zabrze’s plans to build 
an integrated transport centre that com-
bines all modes of urban transport, mean-
ing bus, tram, train, biking, walking and 
cars. This makes not only the choice of more 
sustainable transport modes more conven-
ient but might also, if well designed, reduce 
the car traffic in the city centre. 

 
Warszawski square in Zabrze [13] 

Success+factors+
Deriving from the LundaMaTs example and 
considering the PDCA-management 
method, we have identified four key success 
factors for Zabrze. 

Benchmarking'
Every strategy has inevitable elements such 
as vision, mission, goals, objectives and tar-
gets. Setting objectives and targets requires 
benchmarking, which can be defined as an 
evaluation by comparison with a standard 
or set value. To establish that value some 
basic information has to be collected and 
aggregated in order to help define reasona-
ble objectives and goals, and later, to evalu-
ate the success rate of the strategy’s imple-
mentation.  

Benchmarking enables the ability to aggre-
gate data on different measures that can 

even be used for Cost Benefit Analysis 
(CBA), a tool used by decision makers to 
weight the total costs and benefits of an ac-
tion or a project. CBA is a convenient tool to 
justify environmental expenditures giving a 
monetary value for external costs and non-
monetary benefits, such as cleaner air or re-
duced number of respiratory diseases.  

Business'models'
Some of the project proposals in the fourth 
ring of the strategy wheel are cost intensive, 
therefore a flexible approach to new busi-
ness models is necessary.  

Public Private Partnership (PPP) is a busi-
ness model where a private company pro-
vides public services. This avoids up-front 
capital expenditure for public bodies, allo-
cates financial, technical and operational 
risks to the private partner, and ensures 
long-term returns for private company’s in-
vestments [14]. As an example of a success-
ful PPP-model implementation is the Sala 
municipality in Sweden. Sala signed a 10 
years contract with Phillips Sweden for the 
provision of street lighting, installation and 
maintenance services. According to the con-
tract, the municipality pays SEK 1.9 million 
(EUR 203 000) annually. This is equivalent 
to the amount of previous operational costs 
for energy consumption and maintenance. 
The result being that Sala now has a new 
LED lighting system while reducing total 
energy costs by 80%. Phillips Sweden has 
ensured the maintenance and operation, 
while the return of the company’s invest-
ment is ensured for the period of ten years 
from green savings keeping the municipal-
ity’s budget in balance [15].  

Cooperation'
In the description of the second ring we 
have identified the importance of coopera-
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tion between the municipality with busi-
nesses, regional and national governments 
as well as supranational bodies. However, 
external cooperation is not effective without 
existing presence of internal cooperation. 
Therefore, it is also important to ensure 
substantial cooperation within different de-
partments and other public bodies involved 
in the implementation of the strategy. Here 
we find the fundamental reason for estab-
lishing PDCA in the first ring. It is crucial to 
ensure multi-level engagement of the mu-
nicipality’s staff, more than just organising 
meetings of heads of departments. It is also 
necessary to set up working groups com-
posed of various levels of specialists includ-
ing external consultations in the form of pri-
vate or university collaboration that are all 
subject to clearly defined deliverables. 

Transparency'
Every person involved should understand 
and follow the general vision of the strategy 
and should have a clear understanding of 
roles and responsibilities. In that sense we 
understand transparency as clear division 
of tasks as well as accessibility of infor-
mation, followed up by accountability. This 
is aided through utilising the PDCA-man-
agement method. 

Conclusion+
Our strategy gives Zabrze the advantage of 
benefiting from lessons learned by their sis-
ter city, Lund. Zabrze possesses strong lead-
ership with a good vision. With the right 
tools in hand, we believe that the city will 
further enhance its transition from black to 
green and become a leader in sustainable 
mobility in the Silesian region. 
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Introduction  
Global textile production is often described 
as the second most polluting industry in 
the world. During recent years, fibre pro-
duction, first and foremost in the fast fash-
ion segment, has increased tremendously. 
Thus, global fibre consumption is expected 
to increase by 3% annually and reach 13 kg 
per capita by 2020[1]. These developments 
have pushed designers, brand owners and 
manufacturers to explore new concepts of 
sustainable production and consumption. 
Among them, the concept of upcycling has 
received increased attention. This ap-
proach is defined as a process of converting 
waste materials into new products of high-
er value while moving resources back up 
the supply chain. It stands in stark contrast 
to conventional recycling which aims to 
convert discarded materials into new 
products and often results in products of 
lower value. Since upcycling relies on the 
knowledge and experience of designers, 
and is often applied to post-consumer tex-
tiles of diverse input quality, the concept 
has not yet earned itself mainstream 
awareness among global industry players. 
Yet, exploring upcycling based on homoge-
nous materials from industrial processes 
(pre-consumer waste) offers innovative 
business opportunities to reducing envi-
ronmental impacts and saving valuable raw 
materials. 

 

Figure 1. Upcycling VS Recycling 

Upmade®  by  Aus  Design  Llc.    
Aus Design LIc. is a company founded by 
Reet Aus located in Tallinn, Estonia. Reet 
Aus is a well-established Estonian fashion 
designer who has been incorporating the 
upcycling concept into her collections since 
2002. Her goal is to construct a sustainable 
design model based on different types of 
industrial (pre-consumer) fabric residues 
as a means to reduce the amount of dis-
carded textile waste. Since her PhD thesis 
(“Trash to Trend”), Reet Aus explored the 
possibility of introducing upcycling into 
large scale production processes. In 2012, 
Aus Design Llc. started a partnership with 
Beximco, one of the largest apparel manu-
facturers in Bangladesh, producing the first 
upcycled collection from industrial waste. 
In collaboration with the Stockholm Envi-
ronment Institute (SEI), Aus Design Llc. 
has further developed a certification 
scheme for upcycled garments (Upmade®) 
consisting of pre-consumer textile waste. 
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Based on current environmental analyses, 
the upcycling method entails impressive 
environmental benefits, saving on average 
75% water, 88% energy and 80% CO2 
emissions for shirts and jeans. 

 
Upcycled Clothes by Reet Aus 

The  Project  
The purpose of our project was to evaluate 
the Aus Design Llc. business model within 
the Estonian and European context. In or-
der to receive a better understanding of 
current macro-economic trends in the EU, 
we analysed existing policy initiatives and 
market conditions. Successively, we went 
on a study visit to Estonia, which has been 
chosen as a priority market for Aus Design 
Llc. By conducting eight interviews with 
key stakeholders from Estonia, we were 
able to get valuable insight into the success 
factors of the Aus Design Llc. business 
model. As a final on-site delivery, we par-
ticipated in a workshop and presented our 
findings to some of the key stakeholders. In 
this report, we have synthesised the find-

ings from the macro-economic analysis 
and the stakeholder interviews. By utilising 
a business model canvas, we have evaluat-
ed the Aus Design Llc. business model and 
have distilled our analysis into three key 
recommendations. 

Upscaling  Upcycling  
Aus  Design  Llc.  
For more than three years, the Aus Design 
team has been working on the development 
and marketisation of a new business model 
based on upcycling. The aspiration was to 
develop a method that could be imple-
mented into manufacturing processes in 
order to design and produce upcycled gar-
ments of higher value from pre-consumer 
textile waste. According to information 
provided by Aus Design Llc., overproduc-
tion, sampling, off-cuts and inefficient de-
sign techniques result in up to 20% waste 
materials during the manufacturing stage. 
By upcycling these materials, the value 
proposition is to provide an environmen-
tally beneficial and economically profitable 
solution for potential customers (that is, 
brand owners, retail companies and manu-
facturers). The business model is com-
prised of three different modules. 

 

Figure 2. Simplified Process Overview 
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Module  1:  Software  Platform  
The software platform comprises the core 
of the model and is currently under devel-
opment. It is designed to fit easily into the 
existing infrastructure of the targeted com-
pany (brand owner and manufacturing 
company). From the perspective of brand 
owners, the software takes the input data 
from original orders placed at manufactur-
ers (e.g. X amount of shirts) and calculates 
the generated waste from, for instance, off-
cuts and samples. Based on the producer’s 
own resource planning information, an es-
timation of usable textile waste is given and 
the environmental benefits of the upcycled 
production line are calculated. 

Module  2:  Reet  Aus'  Design  
The second module is comprised by design 
consultancy services. The value of these 
services is based on the prior success of 
Reet Aus as a designer. In many cases, the 
brand owners’ design department may lack 
the necessary skills needed and may not 
possess the essential experience required. 
The Aus Design team offers their expertise 
in calculations of the amount of useful tex-
tile waste. It proposes to work closely to-
gether with the brand owners’ design de-
partment to design and produce the up-
cycled garment collection. 

Module  3:  Upmade®  Certification  
Upmade® is a certification scheme and 
comprises the third module of the business 
model. It is used as a design brand label. 
The label verifies that the upcycled add-on 
collection meets the requirements of upcy-
cling and has been produced by textile 
waste in a sustainable fashion. The criteria 
for the certification require producers to 
use at least 90% textile waste for their 
garments, to follow labour guidelines of the 
International Labour Organisation (ILO) 

and respect the EU restrictions on hazard-
ous chemicals use. The verification process 
will be managed by an independent institu-
tion, currently SEI, in order to ensure the 
credibility of the certification process. 

  
Upmade® Certification Label 

Policy  Analysis  
Circular  Economy  Package  

The political environment in the European 
context has recently undergone notable 
changes which create valuable opportuni-
ties for Aus Design Llc. First and foremost, 
the European Commission adopted the 
Circular Economy Package (CEP) in De-
cember 2015. The CEP mobilises more 
than EUR 6 billion in funding and defines 
specific actions for changing the full life-
cycle of different product systems, e.g. by 
promoting eco-design, waste prevention 
and the re-use of industrial (by-)products 
[2]. The textile sector is not explicitly men-
tioned within these actions; however, it is 
touched upon indirectly through waste 
management issues and other product sys-
tems, such as bio-based products. Since the 
CEP was adopted only recently, it remains 
to be seen to what extent textile waste will 
be addressed. Yet, we can presume that it 
will create favourable conditions for Aus 
Design Llc. within the European context. 
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European  Clothing  Action  Plan  

A pan-European policy initiative for tex-
tiles was launched in September 2015, 
called “European Clothing Action Plan” 
(ECAP), and is led by the British Waste and 
Resources Action Program (WRAP). Being 
financed by the EU, it aims to establish an 
European framework for the sustainable 
clothing sector by exploring opportunities 
in “production, design, public procure-
ment, sustainable consumption, collection, 
recycling and reprocessing as a means of 
waste minimisation and effective waste re-
covery” [3]. Although ECAP does not di-
rectly address upcycling, the project aims 
to “encourage innovation in resource-
efficient design” which is likely to be con-
ducive for businesses dealing with sustain-
able textile production within the Europe-
an context. 

Nordic  Action  Plan  

With regards to Nordic Countries (that is, 
Denmark, Finland, The Faroe Islands, 
Greenland, Iceland, Norway, Sweden, and 
Åland), the Nordic Council of Ministers has 
launched a policy initiative for the utilisa-
tion of textile waste. They are now individ-
ually exploring the introduction of national 
textile collection schemes and further in-
vestigating the promotion of business 
models for textile waste utilisation. In April 
2015, the Nordic Council passed the Action 
Plan for Sustainable Fashion and Textiles 
which includes the so-called “Vision 2050”. 
The vision expresses the political desire for 
the Nordic region to become "the world 
leader in sustainable design, consumption 
and production" of textiles and fashion. As 
part of the Action Plan, the Council has de-
fined four focal areas [4]: 1. Promoting sus-
tainable design; 2. Lowering the environ-
mental impact of production; 3. Increasing 

the market for environmentally friendly 
fashion and textiles; and 4. Encouraging a 
market trend towards more recycling. 

  
Figure 3. European Policy Initiatives 

Enterprise  Estonia  

An interview with Enterprise Estonia pro-
vided valuable insights into the current 
policy conditions in Estonia. This govern-
ment agency provides funding to start-ups 
in the creative industry seeking to expand 
to foreign markets. Sourcing from EU 
funding, the agency provides a budget of 
maximum EUR 50 000 to cover 70% of the 
company’s expenses in one year. It also in-
vests in workshops and conferences to 
raise awareness about corporate social re-
sponsibility among companies. 

Overall, we can observe that none of the 
above mentioned initiatives focuses on up-
cycling as a method of waste utilisation per 
se. Nonetheless, it is apparent that sustain-
ability has become a central driver for poli-
cy initiatives for the European textile sec-
tor. This is likely to bring about favourable 
conditions for upcycling business models 
and the marketisation of sustainable textile 
products within the European context. 
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Market  Analysis  
Retail  Initiatives  

The current policy trends on the European 
level can be identified as strong market 
drivers which are likely to be conducive for 
the business of Aus Design Llc. Looking at 
the retail side, the European textile market 
is dominated by a handful of brands as 
presented in table 1. Our analysis has 
shown that these brands have started to 
integrate environmental and social issues 
into their business practices by actively re-
porting about their sustainability aspects 
and/or by engaging in re-use and recycling 
activities of pre-consumer off-cuts (e.g. Es-
prit) and post-consumers waste (e.g. 
H&M). This indicates that sustainability 
has become a strong market driver for the 
fashion industry. Yet, Aus Design’s ability 
to win customers on the European market 
will largely depend on the brands’ willing-
ness to collaborate with external designers. 
This requires customising the strategic ap-
proach as highlighted in the evaluation. 

Table 1. Top Ten European Retail Brands 

 

European  Textile  Production  

With regards to Europe’s textile produc-
tion, the industry is mainly composed of 
small and medium-sized enterprises. Com-
panies with 50 employees or less account 

for some 90% of the workforce and pro-
duce almost 60% of the value added [2]. 
During recent decades, international com-
petition has led to a significant decrease in 
European textile production. With regards 
to the remaining capacity, Italy is respon-
sible for 46% of Europe’s total textile pro-
duction, followed by Spain (10%), Romania 
(8%) and Portugal (7%) [5]. Hence, these 
countries may offer valuable opportunities 
for future collaborations. However, during 
the study visit it was repeatedly mentioned 
that some of these countries, such as Italy, 
have well-established and protected fash-
ion designers. Entering these markets may 
necessitate shifting the emphasis away 
from the design module while simultane-
ously highlighting other parts of the Aus 
Design Llc. business model. 

 
Figure 4. European Textile Production [5] 

Estonian  Textile  Production  

With regards to Estonia, the clothing and 
textile industry is a small branch of the 
economy; it is responsible for merely 13% 
of the total industrial workforce and about 
7% of the industrial production [6]. Rising 
wages and increasing international compe-
tition from developing countries have 
forced incumbent manufacturers to close 
down domestic production sites and to re-
position themselves in niche markets. 
Since Estonian labour costs are high, addi-
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tional income generated from utilising 
waste materials may be relatively lower. 
This might compromise the profitability of 
upcycled products. From our analysis, it 
appears to be unlikely that the Estonian 
market will suffice to secure the long-term 
success of the Aus Design Llc. business 
model. However, it is of great strategic im-
portance because of the popularity of Reet 
Aus and her design concept. 

Table 2. Estonian Textile Industry 

 
 

 
Textile Production at Sangar AS 

Challenges  in  Estonia  

Based on our fieldwork, we have identified 
potential programmes and funds that may, 
under certain circumstances, support the 
dissemination of the Aus Design Llc. busi-
ness model among the Estonian textile 
production sector. Currently, the Ministry 
of the Environment runs an environmental 
awareness programme for the Estonian 
industry. The primary instrument for this 

is a corporate energy and resource efficien-
cy analysis for which Estonian companies 
of all sectors can apply. Despite this pro-
gramme, the Estonian textile industry is 
currently not eligible for receiving direct 
public support. Nevertheless, according to 
ministry representatives, this may change 
if the sector increases its political visibility 
and shows innovative approaches for inter- 
and intra-sectoral collaborations. Similar 
observations were made during an inter-
view with the Ministry of Economic Affairs 
and Communications. While the potential 
of the Aus Design Llc. business model was 
acknowledged, it was highlighted that the 
Estonian textile sector exhibits a low level 
of cooperation with public institutions. It 
was repeatedly mentioned that the high 
degree of fragmentation and the inexistent 
sectoral strategic alignment pose signifi-
cant barriers to receiving more political 
support which may facilitate further devel-
opments. The importance of a strong um-
brella organisation was repeatedly men-
tioned by government representatives and 
seems to be particularly crucial to success 
of the Aus Design Llc. business model 
within the Estonian textile sector. 

Business  Model  Evaluation  

 
Figure 5. Business Model Canvas 
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Key   Partners   and   Customer   Rela-
tionships  

Three key partners for Aus Design Llc. can 
be identified. First, brand owners are the 
gatekeepers to the market, and hence, it is 
essential to create value from their per-
spective. The key challenge is to continu-
ously promote the brand owners’ own col-
lections and to ensure that the upcycled 
add-on collection will represent a similar 
visual expression. Second, manufacturers 
also comprise a key partner. They have a 
challenging position in the value chain, as 
the upcycling processes need to be inte-
grated into their existing infrastructure and 
industrial processes. Last and within the 
Estonian context, Enterprise Estonia is a 
government agency that offers export 
grants for creative industries. Its purpose is 
to support the export potential of business 
models which can provide added value to 
regular products and processes that may 
yield market advantages. 

Key  Activities  

The fundamental business activities of Aus 
Design Llc. pertain to the integration of 
production, fabric and design information 
from the original order. In other words, 
data from both the brand owner and the 
manufacturer is needed. The new specifica-
tions for the upcycled collection need to be 
developed in close cooperation with the 
brand owner’s design team in order to en-
sure the suitability and visual appeal of the 
upcycled garments in comparison to the 
original collection. It is essential to main-
tain the flexibility of these key activities 
and adapt the significance of each business 
module according to the target market. 

 

 

Value  Proposition  

In combination, the three modules of the 
upcycling business model offer a broad 
range of possible applications. On the one 
hand, this is what distinguishes the model 
from other business strategies based on 
upcycling textile waste. On the other hand, 
the wide scope of the business model also 
comprises a big challenge. In order to de-
liver value to the customer, it needs to be 
crystal clear which of the customers’ prob-
lems are being solved and which needs are 
being satisfied. Hence, the broad scope of 
the Aus Design Llc. business model adds 
complexity to the selling proposition. A key 
value proposition could be the upcycled 
collection of garments; however, the pur-
pose of the certificate label needs to be 
communicated very clearly in order to 
avoid confusion with internationally rec-
ognised eco-labels. 

Key  Resources  

The Aus Design Llc. consultancy services 
comprise a key asset in the business model 
and reflect the crucial resources in the 
company: namely the experience, 
knowledge and not least the success of Reet 
Aus as a designer. However, a key chal-
lenge lies herein, as many brand owners 
may be reluctant to associate their own col-
lections with her designs. For instance, de-
spite the increasing awareness of sustaina-
bility among consumers in Scandinavia 
and the significant production capacity of 
the Italian textile industry, these markets 
are high-ly consolidated. Hence, it may not 
be feasible to offer consulting services 
based on Aus Design Llc. to these markets. 
Therefore, a viable solution may be to re-
duce the significance of the design model 
and emphasise the software and certificate 
to adjust the business model to particular 
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target markets where the design module 
may not be appropriate. 

 
Textile Products at Toom Tekstiil 

Cost  Structure  and  Revenue  
Streams  

The initial financial costs are not over-
whelmingly high, as the software is sold on 
subscription basis and fees. The risk pri-
marily pertains to the high level of sunk 
costs in relation to resources needed for 
cooperation and coordination, before any 
upcycled collection will be ready for pro-
duction. Revenues will be generated based 
on sales income from the upcycled collec-
tion (e.g. X amount of upcycled garments 
produced) and costs savings from utilising 
fabric waste as input into the production 
(e.g. X tonnes of textile waste utilised).  

Customer  Segments  

Finding and targeting the right market is 
essential. The Estonian market is small and 
fragmented but is of great strategic im-
portance due to the success of Reet Aus 
and her established credibility as a design-
er. However, due to the limited market 
size, export opportunities need to be con-
sidered. The growing awareness of Europe-
an consumers and their willingness to pay 
for sustainable clothing makes the EU an 
attractive market. Yet, the high level of 
consolidation among brand owners and 

retailers often creates high barriers to en-
try. A number of well-established retailers 
in Europe may indeed be eligible for coop-
eration, but it may prove difficult for an 
Estonian company to gain foothold. 

Channels  

Direct sales and export activities seem to 
comprise the key channels. In this, it is es-
sential to take advantage of the growing 
political interest within the EU and explore 
these business opportunities. In general, 
the European CEP may be an important 
initiative, as the Aus Design Llc. business 
model can be seen as a promising circular 
business model due to its focus on waste 
reduction and sustainability. Moreover, the 
ECAP and the Nordic Action Plan also hold 
interesting opportunities for the upcycling 
business model. The favourable market 
conditions resulting from these policy ini-
tiatives should not be underestimated, and 
may encompass an important access to the 
European markets. However, none of these 
initiatives address upcycling as a means of 
waste utilisations per se. This may require 
broadening the upcycling concept towards 
re-use and recycling and may necessitate 
an adaptation of the Aus Design Llc. busi-
ness model in order to customise the value 
propositions for the European market con-
ditions. 

Recommendations  
In hindsight, we are pleased to see that the 
passionate work of the Aus Design team 
has found a business case for upcycling, 
which contributes to reducing the envi-
ronmental impacts of the textile industry 
and offers valuable business opportunities. 
The company is currently in the process of 
developing its software and approaching 
brands which play a bigger role in the mar-
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ket with the goal of stimulating disruptive 
change. We therefore see the opportunity 
to present three major recommendations 
based on our macro-economic analysis and 
the on-site interviews.  

 
Final Stakeholder Workshop 

Customisation  to  Target  Markets  

To secure the long-term profitability of the 
Aus Design Llc. business model, we rec-
ommend customising the application of the 
software platform, the Upmade® certifi-
cate and the Aus Design Llc. consulting 
module in accordance with the targeted 
markets and brands. Despite the well-
renowned work of Reet Aus, some target 
markets may be hesitant to cooperate with 
foreign designers. The same may hold true 
for brand owners who might be worried 
about the visual coherence of the upcycled 
garments in comparison to the original col-
lection. 

Widening  of  the  Upcycling  Concept  

Although we see the upcycling design con-
cept as a unique selling point, it may, un-
der certain circumstances, raise barriers to 
market entrance. As we pointed out in the 
policy analysis, most initiatives and fund-
ing programmes focus on re-use and recy-
cling instead of upcycling. This may create 

some barriers to the capitalisation of fund-
ing mechanisms which do not address up-
cycling in particular. In order to ensure the 
success of the Aus Design Llc. business 
model, we therefore recommend to widen 
the scope of the upcycling concept towards 
re-use and recycling under due considera-
tions of the prevalent policy and market 
conditions.  

Highlight  Brand  Value  of  Upmade®  

The Upmade® certification scheme has 
great potential in attracting companies 
who are interested in following the Aus De-
sign Llc. concept. However, capitalising on 
this potential requires highlighting the 
brand value of the certification scheme. 
During the final workshop, a potential 
business partner raised his concern regard-
ing the requirements that will add up to an 
already complex market highly regulated 
by governments and existing certifications. 
We therefore recommend Aus Design Llc. 
to be more explicit in presenting the simple 
nature of the label regarding the imple-
mentation of the upcycling design concept. 
In fact, we understand that the certification 
scheme is not supposed to become an in-
ternational standard of similar complexity 
as, for instance, the ISO regime. Instead, it 
is to be used as a brand label which creates 
credibility for upcycled products and a 
unique selling position for brand owners. 
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COMMUNICATION	  OF	  SUSTAINABILITY	  EFFORTS	  
IN	  THE	  WINE	  INDUSTRY	   	  
A	  Case	  Study	  of	  Alentejo	  Portugal	  
By	  Alexia	  Sandano,	  Phillip	  Innis,	  Sean	  Martin,	  Sofia	  Peppa

Introduction  
The Portuguese wine region of Alentejo 
includes eight sub regions with 263 pro-
ducers and 97 merchants.  In 1989, the 
Alentejo Regional Wine Growing Commis-
sion (Comissão Vitivinícola Regional 
Alentejana - CVRA), was created with the 
aim of promoting Alentejo wines, both do-
mestically and internationally and guaran-
teeing the origin of the wine through the 
use of a certification label on Alentejo wine 
bottles. By 2014, the region represented 
23.5% of the overall Portuguese certified 
wine production. The main export markets 
are: Angola, Brazil, USA, Canada, Switzer-
land and China with exports to EU states 
totalling 30% while exports outside of EU 
countries amounted to 70% in 2014. Do-
mestically, the Alentejo market quota vol-
ume is 46.4%, thus holding the highest 
market quota for the wine regions in Por-
tugal [1]. 

In 2015 the CVRA introduced the Wines of 
Alentejo Sustainability Programme 
(WASP) aiming to help local wine produc-
ers address the environmental challenges 
and increase their competitiveness at na-
tional and international level.  One year 
later a number of key wine producers in the 
region have already undergone a series of 
sustainability-related measures that have 
resulted in increased efficiency and more 

environmentally and socially sound prac-
tices in the field and supply chain. As a re-
sult, the need to enhance engagement be-
tween and amongst WASP members has 
arisen, as well as the future need to com-
municate such efforts to key stakeholders 
such as end-consumers, retailers, and dis-
tributors. 

The best possible communication tool to 
inform both end-consumers and “gate-
keepers” (wholesalers and purchasers of 
wine products) on the sustainable attrib-
utes of wine is yet to be known. This re-
search was developed with the principle 
aim of gaining insight into current and fu-
ture communication tools, market trends 
and alternatives for disseminating infor-
mation on sustainable wine production to 
both end-consumers and gatekeepers. 

 
Vineyards in Alentejo 
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Information was collected via both primary 
and secondary sources.  Primary data was 
attained in the field through a series of 26 
interviews with key stakeholders across the 
sector. Secondary data was collected 
through market research on consumer atti-
tudes towards sustainable wine consump-
tion and current communication tools or 
channels for sustainable wine production. 

All data collected was summarised in a se-
ries of relevant tables and commonalities 
between interviewees were then analysed 
in light of the market research conducted. 
A benchmarking exercise has been devel-
oped in tandem with the market research 
and primary data collection.  

Key findings from the 26 interviews, mar-
ket research and benchmarking exercise 
were compiled and a set of recommenda-
tions. Finally, an action plan was put for-
ward to the client. 

Market  Research  
In order to better inform a communication 
strategy on sustainability for Wines of 
Alentejo, research on sustainable wine 
markets, sustainability labels and packag-
ing, consumer market studies, and con-
sumer attitudes and perceptions was con-
ducted. 

Sustainable  Wine  Definition  

There is no common definition within the 
industry that encompasses the idea of “sus-
tainable wine”. A key hurdle in relation to 
the consumption of sustainably sourced 
wine products is that consumers are often 
confused with terms such as organic, bio-
dynamic and sustainable. A study on fac-
tors influencing sustainable wine con-
sumption suggests “consumers generally 
appreciate the idea of sustainable wine 

making, but do not know much about it, its 
meaning or processes” [2,3,4]. Another un-
certainty in the market relates to the fact 
that when consumers do consider sustain-
ability, it is primarily associated with envi-
ronmental dimensions, without consider-
ing the social or economic dimensions [3]. 
However, it is worth mentioning that the 
common trend across existing programmes 
that address sustainability in wine industry 
is to use the three pillars of sustainability; 
economic, social and environmental. 

Consumer  Attitudes  

There are minimal studies on consumer 
attitudes toward sustainable wine. Howev-
er, attitudes towards sustainable wine can 
be gauged from previous studies concern-
ing organic wine.  

For example, Sweden reported a 20% in-
crease in the private sales of organic wines 
in 2010 while Denmark reported a 35% in-
crease in the sales of organic wine, beer 
and cider between 2008 and 2009 [5]. In 
Europe, apart from Nordic countries, in 
France, Germany, Italy, UK and Austria 
organic wine sales are increasing [6]. 
Whereas, according to a survey on the per-
ception of the quality of organic and biody-
namic wines, that was conducted at the 
University of California, consumers’ atti-
tude varies greatly according to the famili-
arity of the respondents with the types of 
wines [7]. 

Below some key findings in relation to con-
sumer attitudes towards sustainable wine 
are highlighted: 

Sustainable wine may appeal mainly to the altruis-
tic values of environmentally aware consumers who 
would like to promote sustainable agriculture [8].  
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Young consumers receive more positive the sus-
tainable-labelled wine [9]. In general young con-
sumers value “green” products, but often are not 
willing or able to pay the price premium [3].  

It is worth mentioning that research has suggested 
that consumers are not willing to trade wine quality 
for environmentally friendly aspects of wine [3]. 

Yet some studies suggest that “one of the strongest 
barriers to the success of sustainable wine could be 
the perception that winemaking is already “green” 
and environmentally friendly, compared to other 
food and non-food industries” [3]. 

 

Figure 1 represents a matrix of consumer seg-
ments with varying levels of awareness on sus-
tainability, which is then related to their will-
ingness to pay for sustainable wine [3]. Educa-
tion is the primary method for moving consum-
ers towards higher awareness and higher will-
ingness to purchase. 

 

Figure 1. Consumers’ purchasing behaviour to-
wards sustainable wine [10] 

Communication  strategies  

The basic characteristics of a successful 
environmental marketing campaign have 
proven to be: (a) the development of new 
strategies, e.g. new packaging, reposition-
ing in the market, etc., (b) clear statements, 
and (c) segmentation strategies [4]. 
 

Communicating sustainability is key to 
building identity and shaping image. Iden-
tity is the way in which an organisation 
presents itself to its different stakeholders 
through the use of symbols, logos, commu-
nication and behaviour, while image is the 
picture of the entity as perceived by stake-
holders. It is the image that ultimately cre-
ates “brand”. 

Communication  channels  

Certification increases brand credibility 
and demonstrates that the communicated 
sustainability actions are verified by an in-
dependent third party. While it may be dif-
ficult to directly attribute benefits with cer-
tification, wine producers perceive ad-
vantages [6].   

Labels are a widely used tool for communi-
cating sustainability. Factors that must be 
considered for an effective label are: con-
sumer awareness, consumer acceptance 
(credibility or comprehension), and con-
sumer behaviour change. Consumers are 
more likely to improve their perception of 
eco-labels when introduced to the potential 
private benefits associated with sustainable 
products through eco-labels [6]. Organic 
labelling, for example, has seen a major 
uptake and use due to the correlation cus-
tomers perceive between organic products 
and health benefits. A smaller segment of 
consumers perceive sustainable certifica-
tion as a guarantee of high quality stand-
ards, leveraging this positive attitude to-
wards sustainable wine through the use of 
this claim can act as a driver during wine 
purchase. 

Another way to communicate sustainability 
is through packaging. Parducci's Sustaina-
ble Red Wine have statements such as “re-
sponsible stewards of the land" and "family 
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farmed for a sustainable world" on the 
front of the bottle. The back label features a 
checklist of sustainability initiatives and a 
cardboard tag around the bottleneck claims 
that the wine was produced in the country's 
first carbon neutral winery. 

Benchmarking  

The benchmarking analysis was conducted 
by selecting three key established New 
World wine regions and countries that 
have credible communication strategies in 
place for their respective sustainability ini-
tiatives. The benchmarking research was 
conducted between the communication, 
certification and labelling systems of Cali-
fornia, New Zealand and Chile. A series of 
interviews with key stakeholders in these 
markets was conducted, complemented by 
online research in order to complete this 
research. 
 

California   Sustainable   Winegrowing  
Program  (SWP)  

The California Sustainable 
Winegrowing Program 
(SWP) was introduced in 

2001 through the partnership of two public 
policy advocacy groups; the Wine Institute 
and the California Association of 
Winegrape Growers. The partnership 
evolved in 2003 to form the California Sus-
tainable Winegrowing Alliance to manage 
SWP, which in 2010 designed Certified 
California Sustainable Winegrowing 
(CCSW), the third party certification for 
SWP. In order to receive CCSW certifica-
tion, wineries and vineyards must complete 
an annual self-assessment; fulfil various 
criteria in the categories outlined in the 
image below, with the intended goal of im-

proving the sustainability of the industry 
through the increased uptake of sustaina-
ble practices. 

 
Figure 2. Key areas of sustainability for SWP [11] 

CCSW is unique in that it is an industry-
facing certification focused on continuous 
improvement and is not directly intended 
for the end-consumer, as it does not allow 
the logo to be used on products or for 
claims on the bottle [12]. The CCSW logo 
can only be used on certified participants' 
websites, secondary marketing materials 
and on the information displayed in winer-
ies or vineyards. Chris Savage, senior direc-
tor of global environmental affairs for E. & 
J. Gallo Winery, in 2010 stated “this is to 
buoy the entire industry's sustainable pro-
file” [13]. The CSWA has accredited over a 
dozen third-party auditors for the certifica-
tion, but a 2012 interview with Allison Jor-
dan, executive director of the CSWA and 
director of Environmental Affairs at the 
Wine Institute, mentioned the possibility 
of turning over that responsibility to a sin-
gle entity [12].  

Ms. Jordan states the CSWA is currently 
developing a product certification that 
could be used on packaging and bottles, 
but is ensuring it is a robust programme 
before introducing it to the market [14]. 
Ms. Jordan described how the CCSW certi-
fication had historically been used by pro-
ducers primarily to elicit interest from re-
tailers, through the website and dialogue 
between the two parties. Increased interest 
about the certification from retailers trig-
gered the change for CSWA to create a con-
sumer label. Ms. Jordan hypothesises that 
this increase in engagement is due to in-
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creased consumer interest in their stores 
and also to reduce risk in their supply 
chain and brand. She went on to explain 
that while certification is important, com-
plementary storytelling is needed in order 
to be the most effective and that the vine-
yards are more sophisticated at storytell-
ing, primarily through eco-tourism. 

The Wine Institute sponsored two major 
studies in order to gain greater insight into 
the US market, which Ms. Jordan said in-
fluenced to their decision to pursue a con-
sumer sustainability label. Below are the 
key findings of the LOHAS consumer mar-
ket and trade respondent surveys: 

•   34% of wine consumers across all seg-
ments of the survey consider environmen-
tal/sustainable attributes when making 
wine purchases 

•   66% of these wine consumers said they 
identify the eco-friendly, sustainable at-
tributes of wine at the point of purchase 
via labels and information on the shelf or 
in the store 
o   44% have heard or read about sus-

tainable wines 
o   35% have received a recommendation 

from a friend or store staff 
•   37% said sustainable attributes were “fre-

quently” or “very frequently” a factor in 
wine selection. This figure jumps to 86% 
when at least “occasionally” a factor. 

•   74% of retailers stated that their custom-
ers are specifically asking for sustainable 
or environmental attributes 

•   73% of distributors that they personally 
care about the sustainability and envi-
ronmental attributes of wine 

  
Sustainable  Winegrowing  New  Zea-
land  (SWNZ)    

Sustainable Winegrowing 
New Zealand (SWNZ) was 
introduced as an industry 
initiative in 1997, and adopt-

ed by growers from all producing regions 
in New Zealand. Under the National Sus-
tainability Policy (2007), all wine must be 
grown from 100% certified grapes, in fully 
certified winemaking facilities, and certifi-
cation must be through an independently 
audited programme (either SWNZ, or one 
of three other organic or biodynamic certi-
fication systems). A strategic decision was 
made to develop and promote a national 
certification logo as an industry, in order to 
promote a unified image and avoid frag-
mented messages and credibility issues. 
Certification labels were intended to be 
used or communicated to both end con-
sumers (via labels on the bottles), as well 
as retailers, purchasers and wholesalers. 
The label is present on websites, brochures, 
catalogues and written publications [15]. 

 
Figure 3. Pillars of Sustainability for SNZ [15] 

A key driver behind establishing the system 
was the need for improved channels of 
communication through a credible and 
recognisable tool. It is a proactive wine 
management system, with continuous im-
provement at its core. Members are re-
quired to meet international standards, 
which are comprised of seven key focus ar-
eas (Figure 3); biodiversity, soil/water/air, 
energy, chemicals, by-products, people, 
and business practices. An online winery 
and vineyard scorecard is submitted annu-
ally by SWNZ members to demonstrate 
compliance with the standards. 

New Zealand Winegrowers’ national and 
international marketing, promotional and 
awards events strategy established that 
wines from vintage 2010 onward must be 
produced under one of the recognised, in-
dependently audited, sustainability pro-
grammes. This was to boost and catalyse 
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uptake and compliance of the programme 

Participation in SWNZ rose to almost 
100% between the launch of the policy and 
the target date of 2012, whereas organic 
production is expected to increase to ap-
proximately 20% of producing vineyard 
area by 2020. 

Certified  Sustainable  Wines  of  Chile  
(CSWC)    

Certified Sustainable Wines of 
Chile (CSWC) is a voluntary 
system designed with the dual 

aim to guide the Chilean Wine 
Industry towards sustainable wine produc-
tion. In addition, CSWC motivates grape 
producers and wineries to improve their 
performance through the fulfilment of the 
requirements set out in the standard. In 
order to meet the code requirements, win-

eries must have an environmental and cor-
porate management system that meets at 
least current national legislation regardless 
of the level of complexity of their opera-
tions. In order for a winery to receive the 
certification, it must be certified in 3 sepa-
rate categories-vineyard, production facili-
ty and bottlers). All three aspects of pro-
duction must meet the sustainability re-
quirements separately, and attain up-to-
date certification in order for the winery to 
achieve the final label. The certified entity 
must meet requirements for at least 3 
months of production prior to being certi-
fied. A review process occurs every two 
years to ensure upkeep of standards. La-
bels are targeted communication tools for 
both end consumers as well as internally 
for communication within the industry 
[16]. 

 

Table 1. Summary of CSWA, SWNZ & CSWC’s certification schemes and associated communication efforts 
targeted at industry, end consumers and other key stakeholders 
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The  Alentejo  Case  Study  
 

Table 2. Comparison of producers’ answers to the core questions 

 

In this section all data collected from the 
field interviewees are summarised and 
commonalities between interviewees’ an-
swers have been compared. The collected 
data is then analysed in light of the market 
research conducted. The key findings are 
explained below.  

A number of communication attributes and 
preferences for future strategies were 
common amongst a number of producers. 
The majority of producers (9 out of 11) be-
lieved that labelling on bottles, with com-
munication targeted at end consumers was 
a preferable option. It is important to note 
that in addition to labelling, a number of 
producers emphasised the need for the de-
velopment of an awareness raising cam-
paign targeted at not only end consumers 

and gatekeepers, but also other producers. 
The key message in these campaigns 
should be clear and concise and provide a 
particular emphasis on delivering a mes-
sage that is consistent with the key mes-
sage being portrayed on the label. Channels 
for raising awareness include the use of 
social media, journal articles, websites and 
internal communication for producers to 
disseminate amongst their businesses. 

In addition, many producers expressed an 
interest and willingness to share experi-
ences on sustainable production, but were 
unaware or uncertain of the willingness of 
other producers to do so. They would like 
to see the Commission help by providing 
an arena for sharing this knowledge. 
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A key and consistent message that was por-
trayed by producers was the belief that the 
sustainability messages should be por-
trayed and driven by the Commission. A 
number of producers also expressed the 
willingness to see a national Portuguese 
sustainability brand, with associated certi-
fication and labelling developed in the fu-
ture. 

Underpinning all of these findings was the 
emphasis on credibility. Third party certifi-
cation of the label was suggested as a 
means of ensuring credibility, alongside 
upkeep of the brand and label (e.g. annual 
audits) to ensure that there is no jeopardi-
sation of Wines of Alentejo brand as a 
whole. 

In terms of target audience for the key sus-
tainability message and communication 
tools - there was a clear division between 
producers - those who believed the key 
message should be targeted towards the 
end consumer, and those who believed 
gatekeepers were the key audience. Most 
believed both stakeholders needed to be 
targeted, but the message and strategy be-
tween both were distinctive. In addition, 
some producers expressed that targeting 
gatekeepers was a more cost-effective 
strategy. If a label is to be launched in the 
future, an assessment of the sensitivities of 
which stakeholders should be targeted 
should be made to ensure that a clear mes-
sage is delivered to the intended stakehold-
er.

 
 

Key lessons from other stakeholder interviews 
 

•   70 wine producers in Alentejo currently of-
fer eno-tourism. 

•   In 2015 120 000 tourists - mainly from Por-
tugal, Brazil, the US, France and Canada - 
visited Alentejo; 6 661 visited vineyards. 

•   The establishment of a Portuguese sustaina-
ble brand would need state support. 

•   The introduction of labels should be accom-
panied by an extensive awareness raising 
campaign. 

•   Requests for organic wine and light bottles 
are made more and more often. 

•   Projects from different stakeholders to 
communicate sustainability efforts in wine 
industry, e.g. OPERAs project through the 
importance of ecosystems. 

•   Delicato Family Vineyards, part of CSWA 
programme, has its own “Family, Quality, 
Sustainability” label in order to showcase 
company's focus and philosophy - consum-
ers' perceive it positively. 
 

 
 

 
Wine Cellar in Alentejo 
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Recommendations  
It is recommended that three key steps 
should be taken in order to communicate 
the WASP programme and its associated 
progress to target audiences: end-
consumers, gatekeepers and other WASP 
members/ Alentejo producers.  The section 
below expands on these three key recom-
mendations: 
 

Labels      
It is evident from the market research, 
stakeholder interviews and benchmarking 
exercise that the introduction of certifica-
tion and labelling schemes are considered 
useful and engaging industry communica-
tion tools. Labels should therefore be a 
high priority for communication of the 
WASP programme.  Before initiating a la-
belling scheme, it is vital that credibility 
and clout of the programme be solidified. 
This could be achieved through a high 
threshold of WASP membership in the re-
gion (by production area). Enhanced en-
gagement via the launch of the website and 
a boosted social media campaign, while 
also portraying the value of participation to 
potential members (market exposure 
through targeted media and relationships 
with gatekeepers) is key. 
 
Awareness  Raising  
All interview groups explained the need for 
a proactive awareness raising campaign to 
be executed in parallel with the launch of a 
label. After the launch of the website to in-
crease participation, an awareness cam-
paign targeted at industry experts (particu-
larly gatekeepers) and wine journalists 
could boost knowledge and engagement by 
all key stakeholders regarding the WASP 

programme, and sustainability building in 
Alentejo. In order to inform the industry, a 
key strategy is to commission wine journal-
ists to generate “buzz” through targeted 
media. It is pivotal to have coordinated in-
ternal communication of producers of their 
sustainability message to be used by exter-
nal groups (e.g. WASP could provide pro-
ducers with a common text or short video 
to disseminate to stakeholders). This is of 
primary importance when producers com-
municate with gatekeepers to ensure a uni-
fied and consistent message being por-
trayed by the region. Coordinated internal 
messages will help to ensure the consisten-
cy of the sustainability brand image of the 
Alentejo region. This message needs to be 
emulated and repeated by producers 
through their website, social media and 
secondary marketing materials to gate-
keepers. Through having a consistent and 
repeated message to gatekeepers, especial-
ly in repeat markets of Alentejo producers 
(e.g. Germany, U.S., Belgium) this will aim 
to create communication between gate-
keepers and therefore demand for these 
aspects by the gatekeepers and retailers, as 
was accomplished in the California market. 
Internal communication between WASP 
members should be managed by the Com-
mission and can be incentivised by creating 
a platform for WASP members to share 
knowledge of their experiences of sustain-
able production.  
 
Eno-Tourism  
Market research of a number of producers 
and key stakeholders indicated the im-
portance of showing consumers directly 
their sustainability practices and initia-
tives. A number of producers indicated this 
was by far the most desirable tool for 
communicating what was happening on the 
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ground in Alentejo. The Commission and 
WASP should therefore prioritise a com-
mon sustainable eno-tourism message and 
boost its usage by producers in the region. 
It is of course impossible to have all end-
consumers travel to the region to engage in 
eno-tourism, however “selling” the eno-
tourism experience via commissioned 
journalists of industry magazines, social 
media, short videos and websites will fur-
ther propagate the sustainability brand of 
the Alentejo region.  
 
Next  Steps   
The Commission should devise an action 
plan to list priorities for the WASP com-
munication strategy with associated time-
line and budget. They should also assess 
this action plan periodically. 
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BUILDINGS	  ENERGY	  RESILIENCE	  IN	  A	  CRISIS	  
CONTEXT	  	  
The	  Experience	  from	  Jordan	  
By	  Antoine	  Bonnamy,	  Hélène	  Robert,	  Philip	  Mårtensson,	  Marcus	  Persson

Introduction    
About  our  mission  
The effects of the Syrian crisis are wide-
spread, with the greatest impacts being felt 
by neighbouring countries. Jordan is cur-
rently dealing with a large influx of people 
seeking refuge which is taking a toll on the 
country's ability to provide for both their 
own people’s needs as well as those fleeing 
from conflict. 

Renewable energy is new on the crisis-
response agenda [1]. It has been called on 
as being a means to provide displaced peo-
ple with basic needs to survive such as 
food, dignity, and the possibility to earn a 
living. The increased demand on the ener-
gy infrastructure crisis provides a pretext 
for the development of sustainable energy 
in Jordan. With over 300 days of sun per 
year, Jordan is not far from being entirely 
dependent on importing energy from its 
neighbours. This presents an opportunity 
to tap into the abundant potential of re-
newable solar energy. 

Our goal was to investigate how the crisis 
response could better integrate sustainable 
development of renewable energy, with a 
focus on solar energy. This approach is 
promoted by the United Nations Develop-
ment Programme (UNDP), which is devel-
oping a concept that outlines the im-
portance of combining development objec-
tives and climate resilience, considering 

the long-term and also dealing with the 
current crisis. The aim of our research is to 
contribute insights to this framework from 
the Jordan experience. 

Jordan is attempting to bridge the gap be-
tween humanitarian aid and sustainable 
development through The Jordan Re-
sponse Plan (JRP). The purpose of this 
plan was to synchronise humanitarian and 
development programming under a com-
mon nationally-led and resilience-based 
network [2]. This was a call to the interna-
tional community to assist Jordan in deal-
ing with the additional weight of hosting 
the numerous refugees in an already fragile 
country.  

Our mission entailed talking to NGOs 
(non-governmental organisation), IOs (in-
ternational organisations), government 
representatives, donor organisations, and 
the private sector. Through these inter-
views, we sought to collect the perspectives 
of several stakeholders who are involved in 
dealing with the Syrian crisis in Jordan. 

This report provides readers with experi-
ences from the Jordan context and pre-
sents identified needs to better integrate 
sustainable energy into a crisis response 
situation.  
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Background  of  refugees  
Impact  of  refugees  in  Jordan  
The influx of Syrian refugees has had con-
siderable economic and social impacts on 
host neighbours, putting the country’s re-
silience to the test [1]. The refugees ac-
count for 1.4 million persons, representing 
20% of Jordan’s total population, placing 
pressure on Jordan’s public infrastructure 
such as water and energy systems, which 
has resulted in overcrowded schools and 
medical centres [2].  

Housing and employment opportunities 
are limited; there has been a significant 
increase in public spending and a mount-
ing pressure on the environment. Overall, 
the crisis poses a real threat to the coun-
try’s development progress and the conse-
quences are felt both by refugees and the 
people of Jordan [2]. Unfortunately, after 
five years of conflict, hopes for a rapid po-
litical solution are bleak and the likelihood 
of refugees returning to Syria is very small. 
It has been estimated that the average time 
spent as a refugee is 17 years which 
emphasises the need for long-term 
thinking [3] 

 
Figure 1. Number of Syrians fleeing to neighbouring 
countries 

 

 
Figure 2. Statistics over refugee situation in Jordan 
Humanitarian aid and international sup-
port tends to be concentrated on accom-
modating the needs of refugees but often 
the burden imposed on host countries is 
overlooked and consequently, underfund-
ed. A number of organisations are pushing 
for the international community to adopt a 
wider perspective when addressing the cri-
sis problem. This way, the beneficiaries of 
support can encompass both refugees and 
host populations and contribute to a more 
resilient response.  
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Jordan  Energy  and  Econom-
ic  Factors  Affecting  Jordan  
Response  
Energy  in  Jordan  
Jordan imports 97% of its fuel needs. This 
dependency hinders domestic energy gen-
eration and is a key area of concern for the 
Jordanian government. This energy de-
pendence, combined with high solar poten-
tial and increasing unemployment rates 
has played a role in the development of re-
newable energy and energy efficiency poli-
cies since 2012. Several laws fostering the 
development of renewable energy and en-
ergy efficiency have been implemented and 
plans have been made to upgrade the 
transmission lines to accommodate higher 
share of renewable energies in the trans-
mission network [4]. 

The  bigger  picture  –  external  factors  
Several factors have destabilised Jordan’s 
economy, affecting the country’s ability to 
absorb the shock from the refugee crisis. 
The Arab Spring, and, more recently, the 
expansion of ISIS have affected neighbour-
ing regions and impacted Jordan by limit-
ing the flow of investments due to per-
ceived high risks. Similarly, tourism, which 
constitutes an important sector for Jordan, 
also suffered from the regional political un-
rest. Finally, the drop in oil prices has lim-
ited the investment capacity of the Gulf 
countries, who are the main contributors to 
foreign investments in Jordan. 

Building  energy  resilience  
Energy is commonly considered a second-
ary priority after healthcare, water and 
food supply in emergency situations. Still, 
80% of the 8.7 million global refugees and 
displaced people in camps have minimal 

access to energy [3]. However, energy ser-
vices are essential for human protection 
and dignity, two of the core ethical aims of 
humanitarian assistance [3]. 

A key approach to this research was to in-
vestigate the role that energy plays in the 
everyday life of a refugee and the host 
community. UNDP is in the early stages of 
developing a framework that aims to build 
resilience by integrating sustainable devel-
opment with humanitarian support in a 
crisis context. The framework focuses the 
energy service needs for displaced popula-
tions that requires short to medium-term 
responses. These services needs are divided 
by three categories: basic household ener-
gy needs, basic energy service needs for 
earning a living and the necessary energy 
service needs for community services, 
which cover what is needed in terms of en-
ergy to live a decent life.  

Thus The Jordan Response Plan (JRP) has 
identified energy resilience as a critical 
challenge for the country in the crisis con-
text [2]. It has been designed in accordance 
with the National Energy Strategy objec-
tives, aiming at developing local energy 
production by scaling-up renewable energy 
and improving energy efficiency [2]. As a 
result, several improvements have been 
observed in the camps, with the develop-
ment of photovoltaic plants projects in the 
Za’atari and Azraq Refugee camps. Moreo-
ver, the JRP includes specific objectives 
focusing on better access to sustainable 
energy and energy efficiency for both Jor-
danians and refugees over the territory, as 
a response to the considerable pressure on 
the grid. 
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Barriers  &  Recommendations  
Barriers and recommendations to better 
integrate sustainable energy into a crisis 
response were identified through inter-
views with stakeholders involved in man-
aging the crisis, as well as through visiting 
two main refugee camps – Za’atari and Az-
raq. The issues that were most mentioned 
during our interviews together with issues 
mentioned being of high importance have 
been synthesised and presented in the fol-
lowing matrix.  

  
  
  
  
  

Perceived 
administrative, 
planning & 
institutional 
barriers 

Perceived Socio- 
Economic Barriers 

1. Sustainable 
procurement 

6. Prioritization of 
responses 

2. Insufficient engage-
ment of local actors 

7. Adequacy of pledges 

3. Sustainable planning 8. Leakage of response 

4. Failure to consider 
forward and backward 
linkages 

9. Incentives schemes 
currently in place  

5. Restrictions imposed 
on refugees inhibiting 
bottom-up energy 
solutions 

10. High risk investment 

  
Perceived  Administrative,  Planning  
and  Institutional  Barriers  
  
Decisions about energy services and the 
types of energy service carriers are shaped 
throughout the value chain of humanitari-

an and recovery interventions. Our obser-
vations from the Jordan experience point 
to some particular challenges along this 
value chain for effective integration of sus-
tainable energy services. This ranges from 
planning to procurement to engagement of 
host community actors, etc. Here we share 
some illustrative examples, but they are 
not necessarily exhaustive of all the admin-
istrative and planning challenges.  

(1) Barrier for sustainable energy pro-
curement. Through our interviews, we got 
the impression that the procurement pro-
cess does not address specific characteris-
tics of sustainable energy services. We have 
not looked into the procurement process in 
detail but our interview findings indicate 
that this could be an issue and could be in-
vestigated further. 

Often in emergency responses, delivery 
time and availability are key factors in con-
sidering suppliers and vendors. In an 
emergency situation, the procurement pro-
cess is conducted under a time constraint, 
aiming to provide all the goods necessary 
to deal with the crisis as fast as possible. In 
this context, incorporating long-term de-
velopment implications into the procure-
ment process is not a priority due to the 
necessity to provide rapid assistance. It is 
important to adapt to the actual time that 
the average refugee spends in a camp, 
which is much longer than anticipated, and 
to implement long-term thinking into the 
procurement process. For example, energy 
efficiency measures could be seen as a cost-
ly option at first but will have economic 
benefits in the long run.  

(2) Insufficient engagement of local ac-
tors. A common theme touched upon dur-
ing a number of our interviews is the im-
portance of using a bottom-up approach 
and building local capacity to work with 

Table 1. List of barriers for building resilience in 
Jordan. The numbers of the barriers are linked 
to the text following the matrix where there is a 
more in-depth explanation of the barriers and 
recommendations 
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the response. We were under the impres-
sion that actors in the response chain are 
not paying enough attention to the local 
capacity and the affected parties. Some 
projects have been unsuccessful due to lack 
of communication with these parties.  

Our take on this situation is that integrated 
energy solutions require strong buy-in 
from host communities and acceptance 
from refugees. Solutions that require a 
change of routines are often not easily in-
tegrated into daily life. Deployment of cer-
tain energy services might require strong 
participation of actors from the host com-
munity and refugees.  

Several interviewees highlighted that it is 
important to facilitate the participation of 
available local suppliers in procurement 
and service delivery for several reasons. 
One is that local actors can bring locally 
adapted solutions while also benefiting 
from field experiences. The spill-over effect 
from this is greater local capacities and in-
creased local economic activities. Local 
NGOs play an important role to achieve 
this because they provide links to the peo-
ple affected by the crisis. These links are 
important in the development of sustaina-
ble energy solutions. 

One example from the ground is the instal-
lation of PV solar system in schools. Learn-
ing from the work of another organisation, 
a NGO has tackled the common problem of 
vandalism to the PV solar panels from 
children throwing rocks. They have taken 
measures such as installing meters in the 
classrooms to teach the children the bene-
fits of solar energy and how it works. As a 
part of the agreement with the schools, 
they are obliged to provide maintenance 
with savings from the solar PV. This pro-
vides the beneficiaries with ownership of 
the asset. which has proven to encourage 

upkeep.  

Local NGOs and informal grass root net-
works may be key to connecting with 
communities affected by the crisis and tap-
ping into sustainable solutions. However, 
local NGOs are often wrought with bureau-
cracy. 

 
Figure 3. Solar solutions in Azraq camp – for street 
lighting, to power a mosque and a police station 

The number of NGOs in Jordan has in-
creased significantly since the crisis. Under 
the JRP, NGOs require approval by the 
government. Obtaining approval can be 
time and resource consuming for organisa-
tions with limited resources, especially for 
local NGOs. There have also been some 
legislative changes that restrict NGOs and 
there is fear from the NGO sector that the 
red tape could become unmanageable and 
eventually discourage and inhibit their 
ability to fill their role in achieving a bot-
tom-up approach. There is a need of em-
powerment and capacity building for the 
local NGOs in Jordan to take an active role 
in the response plan. Such initiatives are 
not prioritized in a response by many de-
veloping actors since other priorities take 
precedence in a crisis context. On a posi-
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tive note, to simplify and accelerate the 
process of obtaining approval under the 
JRP, paper procedures are now possible 
online. We came to know of one initiative 
by an international organisation precisely 
focusing on facilitating involvement of lo-
cal NGOs in the response plans both for 
refugees and for climate issues. In this ini-
tiative, the IO plan is to undertake the ten-
dering and procurement of services on be-
half of local NGOs. Thus the transaction 
barriers that these NGOs typically face 
such as costly financial capacity, control 
and audit requirements could be reduced.  

(3) Barriers for sustainable planning. 
Through interviews and site visits, we were 
told about a number of sustainable initia-
tives that did not work well in the camps. 
One example is where efficient light bulbs 
that were offered in one of the camps. The 
refugees did the wiring themselves and 
connected the light bulbs. The wiring solu-
tions were dangerous and inefficient. 
Avoidable additional cost for rewiring had 
to be made from the same organisation 
that handed out the energy efficient light 
bulbs. 

It is important, in the early stages, to take 
the prior living standards and cultural con-
text of the refugees into consideration 
while at the same time collecting infor-
mation about the practical needs on the 
local level. 

In the case with the light bulbs, wiring 
could have been offered with the light 
bulbs together with information regarding 
how they should be connected in a safe and 
efficient way. Alternatively, installation as-
sistance could have been provided during 
the initial stages.  

(4) Failure to consider forward and back-
ward linkages in sustainable energy re-

sponses. Deployment of renewable energy 
solutions in a crisis context might require 
attention to additional factors than typical-
ly considered in conventional energy op-
tions such as diesel generators. An example 
in Jordan is the attempt to power one of 
the refugee camps with grid connected 
photovoltaic power plants. 

One barrier to the success of a project has 
come down to the lack of negotiating a deal 
with vital stakeholders who could make or 
break a project. An example is the solar PV 
plant planned for the Azraq camp. This 
plant is owned by an IO but it will continue 
to supply the government-owned grid with 
energy once the refugees have left, for free. 
The price of exchange for the net metering 
scheme/connection was not agreed on pri-
or to the initiation of the project. The pro-
ject is currently on hold. Another example 
is the failure of a recycling plant in one of 
the camps. Once the plant was constructed, 
there was a lack of interest from companies 
to purchase the recycled material. At the 
same time, refugees had already imple-
mented an informal waste system man-
agement system by themselves.  

Small pilot projects should be encouraged 
to evaluate how well solutions will work in 
the camps prior to undergoing large-scale 
projects, and to assess potential collabora-
tion partners. The situation at Azraq high-
lights the importance of mapping out and 
communicating with key actors who may 
play a vital role in the success of a project, 
to avoid a project being stalled as a result 
of no foresight. 

(5) Restrictions imposed on refugees in-
hibiting sustainable energy solutions. 
Camp inhabitants are efficient in finding 
innovative ways to produce energy needed 
to make a living, even if bringing equip-
ment into the camps is not allowed. How-
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ever, the Za’atari camp’s market street has 
many diesel generators, supporting many 
small businesses such as restaurants, re-
pair shops and ice-cream stalls. Diesel gen-
erators are popular because they are rela-
tively cheap, easy to get into the camp and 
easy to use. 

There is a need to ease restrictions on ac-
cess to sustainable energy sources in order 
to facilitate self-sustaining economic activi-
ties in the camps. A second identified need 
is to find ways to encourage entrepreneur-
ship and to provide installation and 
maintenance workshop to sustain the up-
coming businesses within the refugee 
camps. An example where the refugees 
managed to find a working solution with-
out external support is in one of the food 
stalls in the Azraq camp. The stall had 
started to collaborate with a partner out-
side the camp which helped fund the solar 
PV and its delivery to supply the stall with 
energy. Promotion of this kind of collabo-
ration and leasing options for solar PV sys-
tems would help building resilience in the 
camps though sustainable solutions. 

Perceived  Socio-economic  Barriers  
The integration of sustainable energy op-
tion in The Response Plan also faces finan-
cial and social challenges. Typically these 
options might require higher upfront costs 
than conventional options. With limited 
resources available in response situations, 
these options get deprioritised. In other 
cases, social acceptance and uneven alloca-
tion of benefits between refugees and host 
communities can lead to social tension and 
rejection of interventions. In the case of 
Jordan, the following issues were brought 
to our attention through the interviews and 
observations. 

 

 

(6) Prioritisation of responses. The JRP 
provides a coherent and consistent case for 
a priority list of energy responses for both 
host communities and refugees. However, 
its implementation suffers from a number 
of issues. Donor countries and organisa-
tions seldom focus on broader issues re-
sulting from the influx of refugees, such as 
the degradation of community services and 
local infrastructures. Many donor organi-
sations focus on in-camp spending and 
quick-fix solutions that are measurable, 
such as quantity of goods provided – for 
example, number of cook stoves delivered 
to refugees in a camp. There is a need for 
donors to adopt prioritisation driven by 
mid to long-term multi-criteria cost benefit 
analysis.  

 
Figure 4. Perceived Socio-economic Barriers 
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Figure 5. Solar panels at the markets in Azraq refu-
gee camp 

(7) Adequacy of pledges. Despite pledges 
made by the international community to 
support The Jordan Response Plan, the 
funds that actually reach the projects on 
the ground is limited, and often do not 
meet the objectives decided on during the 
realisation of the plan. Some sectors also 
get prioritised over others due to perceived 
humanitarian urgency such as education 
and health over energy and waste infra-
structures. For example, the energy sector 
only received 11% of the total planned 
budget, threatening the implementation 
and success of the strategy.  

 (8) Leakage of response. Another issue 
that was brought up during our interviews 
is that often there are many intermediaries 
between the donor and the organisation 
actually implementing the project on the 
ground, leading leads to economic leak-
ages. The need for more involvement of 
donors in the projects and collaboration 
between donors and implementing organi-
sations was discussed. 

(9) Incentives schemes currently in place 
are not effective enough to incite demand 
for sustainable energy options within the 
target low-income host communities. The 
JRP stipulated several projects to ease the 
pressure on the power system through en-
ergy efficiency measures, such as water so-
lar heaters, efficient lamps and appliances, 
and roof top PV installations. These 
measures were targeted for low income 
host communities with high concentration 
of refugees. However, the schemes were 
introduced within the existing national 
framework for sustainable energy promo-
tion, which is geared toward high energy 
consumers. This proved to be inadequate 
to encourage adoption among low energy 
consumers. In such cases, specially de-
signed incentive schemes are needed to 
facilitate energy access for both most vul-
nerable host communities and refugees 
outside the camps. 

(10) High risk investment for private ac-
tors. There are two major challenges when 
it comes to supplying a refugee camp with 
sustainable energy: ownership and distri-
bution of risks. When private actors enter a 
distribution (rooftop) market for refugee 
camps there are a number of risks it in-
volved due to its unique condition. Refugee 
camps are constructed as a temporary solu-
tion which creates issues to guarantee a 
long-term operation. For example, it is a 
risk to what might happen to the assets and 
its off-loading of electricity if the refugee 
camp would disperse. 
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The risk of investments within the camp 
also involves long procurement processes 
which reduce the interest for companies. 
For these reasons, there is an issue finding 
private actors that are willing to start in-
vesting in sustainable energy solutions and 
sharing their knowledge and experience for 
the construction of the camps. When high-
er risk is involved, competition between 
companies is lowered due to the extra lia-
bility (insurance) costs that are often need-
ed to respond to the risk. 

New business models that reduce the risk 
for private actors can attract the private 
sector towards more risky projects. It 
should be clear that the organisation deliv-
ering the service, in this case the IOs, 
should be the risk taker and thus encour-
age private actor to engage in these kind of 
projects. An example comes from the 
World Bank giving conceptual loans (zero 
interest rate) which gives incentives for in-
vestments due to lowered risk and encour-
ages the private actors to enter the market. 

  

  
   

household needs, the basis for sound 
community services and the opportunity to 
develop ways to earn a living. Empowering 
the refugees, through capacity building, 
training, and promotion of energy efficien-
cy practices in both the camps and host 
communities will reduce the impact of the 
crisis on the Jordanian national grid. Ad-
ditionally, capacity building would benefit 
the country in crisis as well, allowing the 
refugees to apply what they learned for a 
sustainable post-conflict reconstruction. 

- At the national level, the implementation 
of incentives by the government to foster 
the sector of renewable energy, using leas-
ing opportunities, low rate loans and pub-
lic-private partnerships would allow an 
engagement of local actors from the pri-
vate sector into the national response, cre-
ating a favourable environment for a resil-
ient response plan involving all relevant 
actors. 

- At the level of international organiza-
tions and NGOs, stakeholders should 
adapt their procurement processes to the 
local situation, and consider resilient op-
tions when applying their programmes. In 
addition, the creation of a common 
knowledge pool including best practices 
and recommendations between all actors 
providing more well-adjusted and appro-
priate assistance. 

 

Key  lessons  and  takeaways  
We have identified several lessons and 
takeaways related to merging humanitari-
an aid and sustainable development in 
Jordan, with a particular focus on the en-
ergy sector. These recommendations are 
expressed on three different levels: 

- At the operational level, several stake-
holders interviewed expressed the need 
for more bottom-up approaches, through 
consultation and empowerment of benefi-
ciaries themselves, allowing a more 
adapted response to the refugee’s basic - 
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Introduction  
Can you imagine a world where you cannot 
start your day with a cup of coffee? With 
the global coffee supply increasingly 
threatened by climate change, this could 
become a reality. Global coffee consump-
tion is rising by ~2% each year, but in-
creasing global temperatures, unpredicta-
ble rainfall, and extreme weather events 
are affecting coffee supply [1]. Coffee grow-
ing strongly depends on regular weather 
patterns to produce good quality beans at 
high yields. Most coffee farming is done on 
small plots by families who do not have the 
resources to adapt to climate change. These 
vulnerable populations need support to 
ensure their livelihoods. 

  
Robusta coffee beans 

Coffee  in  Tanzania  

Coffee grown in Tanzania represents a 
small proportion of the global market, but 
has a large potential to become a major 
cultivator of coffee beans [2]. Coffee is one 
of Tanzania’s primary agricultural exports, 
making up ~5% of total exports and sup-

porting over 2.4 million individuals [3]. 
Although Tanzania has been identified as a 
key coffee region for growing coffee, it 
lacks strong support from scientific and 
government institutions for climate change 
adaptation, that competing countries such 
as Vietnam, Brazil, and Guatemala possess. 
[2]. Therefore, smallholder farmers and 
relevant stakeholders must be given sup-
port to make necessary short and long term 
adaptations. 

 
 The Kagera region in Tanzania 

A  Future  for  Karagwe  Coffee?    

Karagwe is a district in the Northwest of 
Tanzania in Kagera region which has fertile 
soils and produces ~42% of Tanzania’s to-
tal coffee production [3]. Agriculture 
makes up 80% of the economic activity, 
and coffee is the major cash crop. Climate 
change projections suggest that there will 
be higher rainfall and a rise in temperature 
in Northern Tanzania, which may increase 
productivity by ~17% [2]. As temperature 
increases, coffee growing is moving to 
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higher altitudes. This is an advantage for 
the Karagwe district, which lies at an ideal 
altitude of 1 300-1 800 meters. However, 
despite these positive trends, they are still 
experiencing unpredictable weather pat-
terns and other climate change impacts 
which strongly affect coffee production. 

The Karagwe region primarily grows Ro-
busta coffee. Robusta beans are less sensi-
tive to weather changes and can adapt bet-
ter to higher temperatures than Arabica. 
Predictions show that in the future, suita-
ble Arabica growing areas will decrease 
dramatically [4]. Therefore, global coffee 
demand may need to shift to Robusta, de-
spite the fact that there is higher market 
demand for Arabica (30% Robusta, 70% 
Arabica). 

In 2050, it is predicted that Karagwe will 
be in one of the few regions suitable for 
coffee growing as a result of climate change 
[4]. Therefore, long-term adaptation strat-
egies for coffee production are crucial to 
ensure sustainable livelihoods of local 
communities, and to support the growing 
global demand for coffee. 

KPD  –  Our  
Client    
Kaderes Peasants 
Development (KPD) 
Coffee Plc is an or-
ganisation that helps 
farmers in Karagwe with coffee cultivation. 
KPD, in combination with their many col-
laborators and partners, is involved in al-
most all stages of the coffee value chain. 
They support and facilitate their members 
to grow organic and Fairtrade coffee, and 
also encourage diversification of crops to 
ensure sustainable livelihoods. 

Project  Background  
Identified  Issues 

•  All stages of the value chain are affected 
by changing climatic conditions 

•  Farmers are suffering from poor quality 
and yields, therefore shifting away from 
coffee production 

•  Farmers are vulnerable to climate change 
impacts because of low incomes, low ed-
ucation, lack of access to information, 
and lack of empowerment 

Our  Task  and  Outcomes  

•  To determine the climate change impacts 
along the coffee value chain 

•  To identify KPD’s strengths and weak-
nesses in climate change adaptation ac-
tivities 

•  To recommend adaptation strategies for 
coffee farming, taking into account envi-
ronmental, social, and economic con-
cerns  

First, we created a detailed map of the val-
ue chain and at each step identified: 1) a 
link to climate change (CC); 2) strengths 
and weaknesses of KPD; and 3) recom-
mendations for CC adaptation strategies 
(pg. 60). 

Based on the gaps identified in the value 
chain, we highlight three projects KPD 
could implement to protect their stake-
holders’ futures against negative climate 
change impacts. We chose these because 
we believe they have the highest potential 
for KPD to overcome future challenges, es-
pecially as these solutions have proven to 
be successful in neighbouring countries. 
These suggestions are: biochar (pg. 62), 
farmer awareness and access to infor-
mation (pg. 63), and Information Commu-
nication and Technology (ICT) solutions 
(pg. 64).  
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 KPD’s  VALUE  CHAIN  –  AN  ANALYSIS  

+ Potential future 
markets for 
Robusta;

- No local consump-
tion, farmers have 
no direct access to 
markets, do not 
know market prices 
so farmers get low 
prices, many taxes

Transport-
ation

Secondary 
Processing

Export

Primary 
Processing

Reduced rainfall and 
unpredictable weather 
makes it difficult to 
harvest and dry coffee 
beans properly (on 
sheets)

Create incentive 
schemes to give 
equipment (sheeting, 
moisture monitors); 
ICT for up-to-date 
weather information 
(pg. 64); Premiums 
for better quality 
beans

+ KPD has provided 
free drying sheets;

- Farmers dry beans 
on ground, hard to 
know moisture 
content, farmers 
pick low quality 
beans too early, 
seasonal payments

Create direct 
markets for farmers 
(ICT; pg. 64); If a 
buyer does not 
collect then provide a 
way for farmers to 
complain to KPD and 
track these problems

+ KPD provides free 
pick-up of beans (in 
theory) at farmgate;

- Sometimes no one 
picks up the beans, 
have to pay for cost 
of transport, if pick 
up is not fast, beans 
lose quality

Extreme weather 
disrupts transport in-
frastructure, makes it 
harder to transport 
beans without 
affecting quality

CC and a lack of 
resources is resulting 
in lower quality coffee 
beans, more effort 
needed to sort and 
process

+ Multiple methods 
to test quality;

- Machinery needs 
constantly changing 
due to CC impacts, 
no price premiums 
for better beans, 
lack of capital, 
unused coffee husk 
waste

Partnerships for 
financial support; 
KPD should pay 
premiums to 
incentivise farmers 
to improve quality; 
Use coffee husk 
waste (e.g. biochar, 
pg. 62)

CC affects quality and 
quantity, hard to 
guarantee markets

Need ‘no regrets’ 
adaptation measures 
for CC scenarios (e.g. 
biochar, pg. 62); ICT 
for direct access to 
markets (pg. 64); 
Lobbying for fewer 
taxes; Traceability 
(ICT, pg. 64); 
Branding

Link to Climate 
Change (CC) 

KPD Strengths (+) 
and Weaknesses (-)

Recommendations 
for CC Adaptation
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The  World  of  Biochar  

Biochar is a charcoal product obtained 
when organic biomass is heated anaerobi-
cally, in a process called pyrolysis. Biochar 
has a tremendous potential to improve soil 
fertility, which has been identified as one of 
the key climate change adaptation strate-
gies for the agricultural sector. KPD farm-
ers already face unpredictable climatic 
conditions, and report an increase of pests 
and diseases, low crop quality and yields, 
as well as poor soil retention capacity for 

water. Moreover, soil nutrient retention 
may become a future problem. When ap-
plied to the soil directly, or when added 
with compost or fertilisers, biochar can en-
hance soil quality, retain water and vital 
nutrients in the soil, as well as improve 
crop yields, thus reducing the need for irri-
gation and fertilisers [5]. 

There are a wide range of advantages of 
using biochar, including:  

•  Production from organic waste (coffee 
husks, leaf litter, prunings) 

•  Soil amendment (enhances soil fertility, 
increases yield, increases disease re-
sistance, decreases nutrient leaching, 
accelerates composting process, im-
proves water retention) 

•  Carbon sequestration 
•  Wastewater filtration 
•  New revenue streams (packaging mate-

rial, building material) 
•  Energy for cooking, drying, heating 

One of the most exciting prospects for KPD 
is the wastewater filtration potential of bio-
char. KPD will soon initiate the washed 
Robusta process, which requires significant 
amounts of water. The untreated waste-
water is also detrimental to the environ-
ment. Using biochar in the filtration pro-
cess allows for reuse of water back into the 
washing cycle. Research shows that feed-
stock from mucilage, when transformed to 
biochar, removes 90% of pollutants from 
wastewater [6]. Furthermore, energy from 
biochar can be used by farmers for coffee-
drying, allowing farmers to continue opera-
tions during untimely rainy spells. Thus, 

Case  Study  1  

Biochar can be produced using local ma-
terials such as cook stoves or recycled oil 
drums. There are also many low-cost 
prototypes in developing countries such 
as the Adam Retort or Peko Pe stove, 
which are proven to be cost-effective [7].  

The Black Earth Project in Rwanda 
which was initiated in 2013, is an exam-
ple of how biochar has been produced 
using local materials, for improved 
yields. Coffee trees in eighteen demon-
stration plots treated with biochar saw a 
yield increase of 19% [8]. Furthermore, 
other input costs (e.g. water, fertiliser) 
for these trees went down by 50%.  

Recommendation #1 

Our suggestion is that KPD launches a 
pilot project on biochar to initiate a 
long-term adaptation strategy for soil 
resilience. 

 

 

Coffee husks can be used for biochar 
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the adaptation potential of biochar is very 
high, and KPD can use it in different stages 
along the value chain.  

Finding  Partners  for  KPD  

Biochar is gaining momentum in Africa; 
the African Biochar Partnership was 
initiated in Nairobi, Kenya on March 1st 
2016.  

Organisations such as the International 
Biochar Initiative conduct field research 
with biochar in various parts of the 
world.  

Vi-Skogen contributes to reforestation 
in Africa. If the powerful story of carbon 
sequestration using biochar is combined 
with planting trees, it will act as a potent 
leverage to convince donors to contrib-
ute to their organisation, and help farm-
ers in Karagwe to adapt to climate 
change and improve their livelihoods. 

Raising  Awareness  –                  
Organic  vs.  Conventional  

 

When interviewing farmers and the KPD 
management team, one of the key issues 
that came to light is lack of farmer aware-
ness and lack of access to information. 
Most KPD farmers manage their land 
without clear knowledge of how certain 
processes work and their impacts, for ex-
ample on yield, quality and human health. 

This is especially a problem when it comes 
to the application of substances to their soil 
(e.g. fertilisers and pesticides). 

A large proportion of KPD farmers are 
producing conventional coffee, cultivated 
using non-organic farming practices. The 
Director of KPD, Mr. Kachebonaho, re-
marked that most farmers using conven-
tional agricultural methods are applying 
synthetic products to their soil without any 
knowledge on how to use them. Further-
more, due to the absence of soil testing 
across all KPD farms, the nutrient content 
of the land is unknown. This means that 
farmers do not know what substances their 
soil lacks and cannot make informed deci-
sions. 

Hence, our recommendation for KPD is to 
increase awareness and education on or-
ganic and conventional farming practices. 
Farmers should be confident and conscious 
of the choices they make. Teaching the 
basic science behind the two agricultural 
techniques and the associated costs and 
benefits will ensure informed and pre-
ferred decisions.  

Three  Options  

Here we propose three options for how 
KPD can communicate this information to 
the farmers. The economic, social and en-
vironmental costs of conventional and or-
ganic farming should be clear. For conven-
tional farming, environmental costs in-

Recommendation #2 

Our suggestion is that KPD develops 
methods for channelling information 
about organic and conventional agri-
cultural practices to the farmers.  

 

Organic coffee beans before processing 
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clude decreased soil fertility; social costs 
include health impacts on the surrounding 
communities; and economic costs include 
the increasing fertiliser expenses. 

As a basis for the three options, we suggest 
two important aspects KPD should consid-
er prior and during implementation: 1) 
KPD should introduce a mechanism for soil 
testing; and 2) KPD, and consequently the 
farmers, should have a long-term perspec-
tive on organic vs. conventional farming. 

 

 
Figure 1. Example of a simplified comparative table 
showing the pros and cons of organic and conven-
tional farming 

 

 

 

These options include various practical 
ways of communicating the information to 
farmers. It is important that farmers are 

presented with simple and understandable 
information.  

Option 1: A comparative table with pros 
and cons of organic and conventional farm-
ing. Figure 1 provides an example. 

Option 2: A table comparing the financial 
costs associated with organic and conven-
tional farming practices. This can be done 
in the form of a simplified cost-benefit 
analysis over the timeframe of e.g. 30 
years. Providing farmers with quantitative 
figures can be persuasive and effective.  

Option 3: Providing farmers with basic 
drawings and graphics, explaining the pros 
and cons and the basic science behind the 
farming practices. This will provide the ba-
sis for farmers to make informed decisions.  

Information  Communication  
and  Technology    

ICT offers a great opportunity for KPD to 
boost coffee production in the face of cli-
mate change. ICT’s potential to solve chal-
lenges facing agriculture such as erratic 
weather patterns, farmer education and 
training, market information, product 
traceability, and financial services is in-
creasing as ICT devices such as mobile 
phones, tablets and personal computers 
become widespread [9].  

For climate change adaptation, KPD can 
use ICT as a tool to improve adaptive ca-
pacity of communities to monitor weather 
conditions, collect and manage data, en-

Recommendation #3 

Our suggestion is that KPD should in-
corporate ICT solutions in their opera-
tions to better facilitate climate 
change adaptation. 
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gage communities, increase efficiency and 
productivity, and provide information, all 
in one platform to address short and long 
term impacts of climate change [10].   

ICT  in  Tanzania  

High mobile phone penetration in Tanza-
nia, and Africa in general, is promising for 
the use of ICT in agriculture and climate 
change adaptation. In 2015, an estimated 
67% of Africa’s population had mobile 
phones, projected to increase to 80% by 
2020 [11]. In 2015, 71% of Tanzania’s 
population had mobile phone subscrip-
tions. [12]. Also, all of the KPD farmers in-
terviewed had mobile phones. 

However, Tanzania has an exceptionally 
low internet usage (4.9% of mobile sub-
scribers in 2014 [13]). We found that the 
KPD farmers who were interviewed do not 

use internet due to lack of knowledge on 
how to use it.  Therefore, our main recom-
mendations are for ICT applications using 
mobile broadband.  

Language barriers can further limit farm-
ers’ access to important information on the 
internet. It is estimated that national lan-
guages such as Kiswahili spoken in Tanza-
nia are used by < 0.1% of popular websites 
[14]. Therefore, local content should be de-
veloped and translation services should be 
included for ease of access. 

  

 

 

 

 

 

Figure 2. ICT Solutions for the Value Chain 
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  Possibility  for  Implementation  

 The telecommunications company Sa-
faricom in Kenya, uses their ICT platform 
to improve farmers’ livelihoods through e-
fertiliser subsidies and iCow (an app) for 
dairy farmers. It is now possible to develop 
an ICT programme for agriculture within 1-
2 months, with minimal cost. However, 
maintaining the platforms is a challenge.  

There is an exciting possibility of 
knowledge transfer from Safaricom to its 
sister company Vodacom in Tanzania. 
Vodacom already has an initiative that 
supports social development, “Technology 
for good”, which could provide an oppor-
tunity for KPD to develop its ICT needs. 

Conclusion  
In analysing KPD’s coffee value chain, we 
highlight many areas where KPD is actively 
implementing activities for climate change 
adaptation. We identified a number of are-
as where KPD and its farmers are vulnera-
ble to climate change impacts. In these 
cases, we provided practical steps forward 
for KPD to secure sustainable livelihoods. 

For long-term adaptation to climate im-
pacts, KPD must respond with innovative 
solutions. Our main recommendations are:  

•  KPD should invest in low-cost biochar 
production technologies to gain predict-
able yields, and minimise costs for ferti-
lisers and inputs, or use it for 
wastewater filtration, or energy for 
cooking and electricity 

•  KPD should raise farmer awareness and 
access to information through various 
templates (tables, figures and financial 
figures) 

•  KPD should adopt ICT solutions, which 
can be transformative in empowering 
smallholder farmers  

We hope that our recommendations serve 
as a basis for future climate adaptation 
work for KPD, its volunteers, other NGOs, 
researchers, and other collaborators. 

Case  Study  2  –  ICT  in  action  

Use of ICT in agriculture and climate 
change adaptation can be in the form of 
Apps, mobile SMS (short message ser-
vices) and websites.  

Airtel Kilimo sends weekly agronomy 
and market price information to users 
via SMS. The introduction of the app 
saw 83% of users change their behav-
iour, who reported improved access to 
info, higher income, and increases in 
crop yields. 

The team at the KPD Office 
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LINEARITY	  TO	  CIRCULARITY	  	  
FEMSA	  Comercio	  Opportunities	  

By	  Enrique	  Figallo,	  Ivan	  Gjoshevski,	  Laura	  Kirkvold,	  Tanja	  Tanskanen	  

The purpose of this project is to identify 
opportunities for FEMSA Comercio, a large 
Mexican retailer to address sustainability 
challenges through circular thinking de-
rived from the circular economic model. In 
order to do so, a review of waste manage-
ment procedures and an appraisal of best 
sectorial practices are carried out.  

Food and packaging waste are the key focal 
points of the task, examined primarily 
within the scope of distribution centres, 
retail stores, and the logistics processes.  

Additionally, the project investigates the 
Mexican context to provide visibility to 
structural and cultural issues that impact 
retail and waste management processes in 
the state of Nuevo León, particularly at the 
city of Monterrey. After challenges and 
risks are identified, opportunities for the 
private sector to influence the system and 
encourage circularity and sustainable prac-
tice are discussed. 

Circular  Economy 
The linear take, make, and dispose eco-
nomic model of production and consump-
tion relies on finite natural resources with 
a limited capacity to provide raw materials 
and take on waste. The Circular Economy 
(CE) is an alternative economic model that 
includes restorative and regenerative pro-
cesses. The model aims to avoid underutili-
sation of materials and unnecessary waste 
by creating systems that uphold the integ-

rity of valuable material resources 
throughout the product life cycle [1].  

How  does  it  work?  
CE avoids waste through product design 
suitable for disassembly, reuse of non-
virgin materials, and recycling. Products 
are constructed in a way such that biologi-
cal materials can be returned as nutrients, 
and technical materials can be used in a 
closed-loop. The integration of reused ma-
terials in the design of new products eases 
environmental impacts associated with 
continuous extraction of virgin raw materi-
als. In a perfect closed-loop, circularity 
extends to energy systems, fuelling busi-
nesses through renewable sources that nei-
ther deplete resources nor introduce new 
contaminants.  

 

 
Figure 1. Circular Economy model. 
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Why  implement  it?  
In a world of declining resource productivi-
ty and availability, CE can generate com-
petitive advantages, innovation, and eco-
nomic development. Companies can max-
imise the value embedded in material in-
puts through the optimisation of materi-
als. This may include reduction of materi-
als, reuse, remanufacture, refurbishing, 
and life-cycle extension. Furthermore, the 
introduction of closed, circular loops can 
bring about new markets and drive innova-
tion, leading to new streams of revenue. 
New markets in product recycling and dis-
assembly may spur job creation in local 
communities. These developments can 
further enhance community well-being and 
relationships with key stakeholders, and 
support collaborative initiatives. 

Finally, climate change will result in a de-
mand for the introduction of new policies 
driving the preservation of natural re-
sources, which could result in industry 
shocks. CE takes an anticipatory approach 
that can mitigate these risks.  

 
Figure 2. Circular Economy Benefits 

Redesigning  Retail  
Among the largest contributors to many 
national economies, the global retail sector 
accounts for USD 15 trillion (EURO 13.2 

trillion) in total global revenue [2]. Broad-
ly, retailers can be understood as any busi-
ness selling goods directly to the consumer. 
Corporate retailers, however, are common-
ly recognised for their highly uniform retail 
chains. These retail chains typically pro-
vide familiarity to the consumer through 
consistent store formats in a multitude of 
locations. Large-scale mass production and 
streamlined logistics within the value 
chains provide for competitive prices and a 
wider variety of product offerings than 
might be economically feasible for small 
local shops. Consequently, the appeal of 
convenience and low price points has 
pushed consumers to rely heavily on chain-
style retail stores in modern-day societies. 
Consumption patterns during the past dec-
ades have grown exponentially as shoppers 
have been enticed by product abundance. 
The relative availability of products has 
lifted the standards of living in both devel-
oping and developed areas alike. 

The rapid pace at which businesses, house-
holds, and individuals consume retail mer-
chandise extends throughout the life cycle 
of the product. Consequently, it is vital that 
retailers address the risks associated with 
the extraction of natural resources and 
environmental pollution from waste by 
developing appropriate design strategies 
and waste management processes.  

CE thinking provides a lens through which 
retailers can build new strategies towards 
more sustainable practices. Designing 
products with the end-of-life in mind and 
prioritising opportunities to minimise 
landfilled waste can yield tremendous ben-
efits given the scale and impacts of retail 
operations. 

With the potential to shape the core of so-
cietal consumption and waste behaviours, 
retailers have the opportunity to rise to the 

Optimisation of 
materials

New revenue 
streams

Job creation
Improved 

stakeholder 
relationships

Mitigated risk 
from future policy 

and industry 
shocks
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occasion and develop strategies to inte-
grate sustainability into strategic goals. 

The Retail Industry Leaders Association 
(RILA,) a retail industry association based 
in the United States, has developed a tool 
to help guide businesses move forward on 
sustainability objectives [3]. The Retail 
Sustainability Management Maturity Ma-
trix is composed of a series of 27 dimen-
sions that provide evaluation criteria for 
retailers to identify their relative level of 
maturity in different operation and process 
areas. RILA identifies six key purposes of 
use for the matrix: 

•   Identify the maturity of the programme 
and opportunities for improvement 

•   Facilitate internal conversations about 
the sustainability programmes devel-
opment 

•   Access more funding for sustainability 
programmes 

•   Train employees with sustainability 
responsibilities 

•   Obtain buy-in from leadership and oth-
er departments 

•   Evaluate internal and external percep-
tion, and evaluate gaps. 

 

As such, use of the matrix can provide in-
sight to how key retail industry players 
measure up with regard to competition and 
how they can move forward to advance 
their own strategic objectives. A bench-
marking study revealed leading practices of 
global retailers. A wide span of sustainable 
practices was observed. Seven-eleven Ja-
pan and Marks & Spencer were identified 
as demonstrating advanced strategies of 
waste management in stores through supe-
rior food waste strategies and realisation of 
zero store waste. Other categories varied 
and provided insight into a variety of inno-
vative practices that businesses are em-
ploying ad hoc to accelerate sustainability 
projects and progress on key strategic 
goals. 

FEMSA  
FEMSA is one of the most important Mexi-
can companies. They currently operate in 
12 countries: Argentina, Brazil, Chile, Co-
lombia, Costa Rica, Guatemala, Mexico, 
Nicaragua, Panama, Peru, the Philippines, 
and Venezuela. 

 

 

 

 

Figure 3. FEMCO Organisational Structure 
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FEMSA has different business units such 
as Coca-Cola FEMSA, FEMSA Comercio, 
and FEMSA Strategic Businesses, serving 
more than 357 million people, generating 
MXN 311.59 million (EURO 15.96 million) 
in revenues and 261 464 direct jobs in 
2015. Additionally, they are the biggest 
shareholder of Heineken with 20% of the 
shares [4]. 

FEMSA  Comercio    
FEMSA Comercio (FEMCO) is composed 
of small-format retail stores, including 
convenience stores, fast food restaurants, 
pharmacies, and gas stations. Further-
more, distribution centres (CEDIS) and 
FEMCO’s non-food related purchasing 
business unit, IMMEX, support FEMCO 
operations. Overall, FEMCO serves more 
than 11 million customers daily. In 2015, 
FEMCO generated more than 130 000 di-
rect jobs and more than 690 000 indirect 
jobs [5]. Generating more revenue than 
any other individual business unit, FEM-
CO’s OXXO retail stores consist of more 
than 14 000 convenience stores located 
throughout Mexico. The largest conven-
ience store chain in all of Mexico, OXXO 
stores aim to satisfy daily needs of custom-
ers through easily accessible services and 
product offerings close to the customer. 
Services vary and may include mobile 
phone air time and cash back. Further-
more, some select stores also provide es-
presso drinks and additional fast food op-
tions such as ¡O’Sabor!. 

Sustainability  strategy    
FEMSA and all FEMCO business units 
have the same sustainability strategy by 
sharing a commitment to economic, social, 
and environmental progress and value 
generation. Their Strategic Sustainability 

Framework is based in three pillars with 
the following objectives [4]: 

Our People: Promoting the comprehensive 
development of our employees.  

Our Planet: Minimising the environmental 
impact of our operations.  

Our Community: Contributing to generat-
ing sustainable communities. 

 
Figure 4. FEMSA sustainability strategy 

Their main focus is: 

 • Incorporation of sustainability into the 
business strategy of all the business units.  

• Develop a corporate culture that takes 
into account the environment together 
with the economic and social value of its 
business unit operation.  

Waste  management  FEMCO  
Based on the Sustainability Strategy’s focus 
area of waste and recycling, FEMCO in-
corporated a waste management plan in 
order to reduce the impact of their prod-
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ucts and services. Some of the initiatives 
they have in place are:  

• Programme for the Sustainable Disposal 
of Equipment and Furniture. The aim of 
this programme is to manage the waste 
generated from the renovation of the 
stores. This programme has helped them to 
channel more than 800 tonnes of waste 
from furniture and equipment to author-
ised recyclers. 

• Recycling of their uniforms made with 50 
% recycled PET instead of traditional dis-
posal in landfills.  

• Repair programme implemented for the 
wooden pallets that FEMCO’s warehouses 
use in their daily operations. This pro-
gramme has helped them to reuse pallets 
and avoid waste generation.  

• The Waste Management Integral Plan 
and the related waste management pro-
grammes in OXXO and CEDIS, which have 
facilitated separation of organic and inor-
ganic in the first 512 stores of OXXO and 
source separation of waste in all CEDIS. 

• Non-commercialised food from CEDIS 
donated to a local food bank. 

• Redesign of products and packaging with 
more ecological materials, e.g. plastic bag 
with 20% of recycled plastic and napkins 
from un-whitened materials. 

Waste  Management  Mexico  
The Mexican context is an essential ele-
ment for the understanding of the chal-
lenges and opportunities for FEMCO in 
order to improve their waste management 
system. 

Mexico is governed by three distinct tiers 
of authority: municipal, state, and federal. 
Policies and regulations differ in each tier 
of authority. Federal regulations specify 

that each state should develop a waste 
management plan. State level waste man-
agement plans will define the parameters 
of municipal waste management guidelines 
and regulations. Municipalities will define 
additional laws suitable to their own juris-
diction. 

Policies  and  regulations  
On a national level, the General Law for 
Prevention and Integrated Waste Man-
agement (Ley General de Prevención y 
Gestión Integral de Residuos) functions as 
a baseline for waste management regula-
tion. The Environment and Natural Re-
sources Secretariat (Secretaría de Medio 
Ambiente y Recursos Naturales (SEMAR-
NAT)) is responsible of implementing, 
monitoring and evaluating this law as Fed-
eral authority. 

On a State level, the Environmental Law of 
Nuevo León (Ley Ambiental de Nuevo Le-
ón) establishes all the conditions and re-
quirements that the state and its munici-
palities must follow in order to achieve 
sustainable development. The Sustainable 
Development Secretariat of Nuevo León 
(Secretaría de Desarrollo Sustentable 
(SEDESU)) is responsible for the imple-
mentation, monitoring and evaluation of 
the Environmental Law of Nuevo León. 

Authorised  Waste  Disposal 
In Mexico, more than 90% of the waste is 
disposed in landfills [5]. In Nuevo León, 
the Integrated System for Management 
and Processing of Waste (SIMEPRODE in 
Spanish) offers more than half of sorting 
and landfilling services to local communi-
ties for the authorised disposal of waste. 
After sorting processes, recyclable materi-
als are bundled and sold to local recyclers. 
The remaining waste streams are directed 
to SIMEPRODE landfill facilities on-site 
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that include provisions for biogas produc-
tion from methane gas emitted from the 
waste. The outputs from this process fuel 
public lighting in the city of Monterrey. 
Developed with the help of funds from the 
World Bank, the SIMEPRODE landfill does 
not represent the common practice, typical 
landfills in Mexico do not recover biogas 
generated. The remainder of waste streams 
in Nuevo León are directed to other waste 
disposal services at alternative landfills. 

Due to financial and infrastructural chal-
lenges in other regions, there are no other 
large-scale operations that provide biogas 
from landfilling activities in Mexico. 

State  Plans   
The Secretariat for Sustainable Develop-
ment in Nuevo León created a Develop-
ment Plan (2016 – 2021) and a Strategic 
Plan for Nuevo León (2015 – 2030) with 
the vision of making Nuevo León a leader 
in sustainable development. Under these 
plans, objectives, strategies and action 
plans exist to improve the waste manage-
ment system of the state. Under the Devel-
opment Plan (2016 – 2021) [7], objective 
12 seeks to increase the reuse of the waste 
produced in the state. By promoting the 
reduction of waste through communica-
tional and educational campaigns, the ini-
tiative will promote inclusive recycling and 
waste value generation, propose incentive 
schemes for recycling and reuse of waste, 
and restructure the collection, transport 
and disposal system. Under the Strategic 
Plan (2015 – 2030) [6], the area of oppor-
tunity for the development commission is 
to reduce waste channelled to landfills. 
However, waste management is not a pri-
ority and no specific actions or budget are 
allocated to the problem. 

Challenges    
FEMCO is facing three main challenges 
that intensify the problem for waste man-
agement practices.  

Informal  Economy  
Informal economy is key in the waste man-
agement context. According to Subsecreta-
ría de Protección de Medio Ambiente y 
Recursos Naturales (SPMARN), Mexico is 
characterised by income inequality, high 
poverty levels, corruption, and a lack of a 
strong regulation for waste management. 
These factors in combination with high 
levels of waste generation, and the pres-
ence of valuable materials suitable for re-
cycling and reuse promote an informal 
economy for solid waste management. The 
existence of a formal and informal waste 
collectors and recyclers make the system 
unstable, ineffective, inefficient and unsus-
tainable. According to SPMARN, many 
unauthorised landfills and dumpsters exist 
that intensify the problem because they 
lack proper management, which can poten-
tially result in environmental pollution, 
health hazards and excessive generation of 
greenhouse gases. The waste market gen-
erates informal employment and income 
for many families in Mexico. Different 
stakeholders claim that the informal par-
ticipants have a significant impact due to 
the lower cost of their service.  

Various formal collectors and recyclers, 
such as REMSA, CVR and Reciclagil, al-
leged that informal collectors and recyclers 
do not comply with the regulations, making 
their cost structure lower, and therefore, 
economically attractive for individuals and 
private entities that generate large quanti-
ties of waste. According to SPMARN, the 
informal economy is a very complex and 
difficult problem to address since the high 
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level of poverty drives people to find 
alternatives for survival.  

Culture 

In Mexico, the culture plays an important 
role when it comes to solid waste genera-
tion and management. According to differ-

ent stakeholders, since people are comfort-
able and like easy and convenient access to 
waste containers they lack interest for pre-
vention and separation of waste. On the 
other hand, SPMARN states that any pro-
gramme or initiative for waste manage-
ment is complex and difficult to achieve 
due to the overall low education level. 
REMSA and Reciclagil, claimed that there 
is a need for strong educational and infor-
mational campaigns for prevention and 
waste separation in order to improve the 
waste management system. For the differ-
ent stakeholders, a cultural change is need-
ed in order to guarantee an effective, effi-
cient and sustainable integrated waste 
management system, both in Nuevo León 
and at a national level. Under this scenario, 
a missing link between solid waste and 
public health, environmental protection 
and resource management exists. 

Regulatory  fragmentation  
Findings from interviews suggest that the 

lack of standardised policies and regula-
tions across states and municipalities cre-
ate challenges for waste management pro-
grammes and initiatives. Each state and 
municipality is in charge of their waste 
management system, and the infrastruc-
ture and suppliers differ in each area. 
Therefore, any type of initiative from pri-
vate entities will have to be designed to fit 
the circumstances of each state, which can 
be costly and difficult to manage.  

Opportunities  
Taking into consideration the Mexican 
context, the scale of FEMCO’s operations 
provide ample opportunity to make im-
pactful change. In order to identify poten-
tial areas to take action, best practices of 
industry leaders were identified through a 
benchmarking study of global retailers. 
Regional and cultural contexts were con-
sidered, as were observations and inter-
views with FEMCO stakeholders in Mon-
terrey.  

 

OXXO  stores  and  OXXO  GAS  

FEMCO has already taken steps towards 
CE by implementing source separation of 
organic and inorganic in 512 OXXO stores 
in Mexico. One widely established practice 
is the take-back and reuse of Coca Cola 
glass bottles. This scheme could be possibly 
extended to other drink container catego-
ries as well. Another approach to collecting 
PET bottles and aluminium cans, the latter 
one having higher value in the market in 
Mexico, would be promoting three-way 
waste collection bins with one section re-
served for bottles and cans. The waste 
stream might remain relatively pure, since 
cans and bottles are easy to differentiate 
from other waste and visual and textual 

Informal waste collectors  
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communication can be made simple. Addi-
tionally, colour coding could be promoted 
to further enhance the consumer under-
standing on source separation. It is good to 
be aware of the existing colour coding prac-
tices of municipalities and states in order 
to provide consistent messaging to the 
consumer. 

 
OXXO store 

As a large retail chain, OXXO has opportu-
nities for collaboration with its suppliers 
promoting methods such as supplier pack-
aging scorecard or supplier self-
assessment toolkit which can help the 
company to evaluate environmental per-
formance of packaging, choose an envi-
ronmentally proactive supplier or assist the 
supplier to consider the eco-design of their 
packaging and products. Eco-design can 
include principles, such as reduce, reuse 
and recycle, which can help suppliers and 
retailers to identify possible opportunities 
for waste reduction and CE initiatives. 
These tools can steer the demand and de-
velopment of eco-packaging and products. 
The company can also cooperate more 
closely with suppliers to eliminate individ-
ual item packaging, for example wrapping 
of fruits and vegetables. Secondary pack-

aging can be phased out when possible, for 
example by placing products to the shelves 
without a showcase carton box when the 
protection of the product is not compro-
mised. Also, the use of reusable crates in-
stead of tertiary packaging can be encour-
aged for external suppliers. 

Developing the company’s own eco-
packaging or eco-product brand could be a 
way to place it as a forerunner and connect 
with its customers in the long-term. The 
brand can help to raise awareness among 
consumers, drive more sustainable con-
sumption and create an environmental 
attribute related to OXXO store product 
portfolio. Different tools can be used to 
evaluate the type of environmental impacts 
(such as creation of waste) certain packag-
ing materials or products have. One such 
tool is Life Cycle Assessment (LCA). Pub-
licly available or custom made professional 
LCA results can help the company in decid-
ing, which material to improve, develop or 
choose, when evaluated critically. 

Opportunities to reduce food waste exist in 
food promotions. Food that is coming to 
the end of its best before date can be sold 
with a discount, hence, benefiting low-

Using the RILA Sustainability Management 
Matrix as inspiration, an assessment tool 
was developed for FEMCO to identify the 
maturity level relative to waste processes 
within the operation. The tool included the 
following dimensions: 

• Waste Metrics and Measurement 
• Stores 
• Distribution Centers and Logistics 
• Product design and stewardship 
• Waste and recycling 
• Employee Engagement 

These criteria were recognised as being the 
most relevant and pressing areas for FEM-
COs operations and goals. 
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income consumers. Furthermore, formal 
waste management guidelines in stores 
and distribution centres could establish 
continuance and coherence for employee 
practices and organisational culture. Har-
monising waste management with other 
FEMCO business units operating next to 
the store (such as OXXO GAS and 
¡O’Sabor!) can provide efficiency gains and 
possibly reduce costs for waste collection. 
Customers can be engaged into more sus-
tainable behaviour by asking them at the 
counter whether they need a bag instead of 
supplying bags automatically. 

One of the most pressing challenges in 
Mexico is the lack of source separation cul-
ture and infrastructure. Effective end-use 
of food waste, such as anaerobic digestion 
and composting, depends on the source 
separation of organics. FEMCO has a high 
potential to reach many communities via 
its employee volunteering programme in 
order to raise awareness on the im-
portance of source separation. Employees 
of OXXO stores trained in problems of 
waste and informal economy as well as 
solutions and importance of source separa-
tion could scale education campaigns by 
visiting for example schools in the commu-
nity. This can work as an important part of 
a more systemic solution, which needs 
wider waste separation and recycling infra-
structure to move into a more formal CE 
supporting the society. A key factor to a 
successful shift into a society working more 
in line with the CE principles for example 
by reusing and recycling is communica-
tion. Currently, many people believe that 
their source separation does not make a 
difference, because they believe that the 
waste gets mixed in the waste collector 
truck anyway. This confusion could be 
tackled by having information campaigns 

or visually differentiating the different 
trucks used for organic and inorganic. 
However, in order to overcome distrust of 
people and create longer term cultural 
change, it is good to have consistent action 
and messaging in order to establish the 
practice of source separation. Here, a col-
laborative effort of multiple actors, includ-
ing companies, municipalities and the 
waste management sector is needed. 

Distribution  Centres  and  Logistics 
Monterrey Distribution Centre has well-
organised waste separation and food bank 
in place. They use reverse logistics and re-
usable crates between stores and distribu-
tion centres. The waste separation practic-
es in the CEDIS and IMMEX could be fur-
ther enhanced by developing waste man-
agement guidelines accompanied by train-
ing programmes. A designated sustaina-
bility champion, an employee who has a 
role of transforming and monitoring the 
implementation of sustainability practices 
and goals on-site, could ensure that em-
ployees at distribution centres are trained 
according to the best waste management 
practices and the practices are aligned to 
the sustainability goals of FEMCO. Finally, 
partnerships and good relations with 
waste collector and authorised recyclers 
could further develop reuse and recycling 
solutions. 

Overall, some sustainability initiatives have 
long-term and non-monetary benefits. In 
order to capture these benefits multifactor 
feasibility studies could be applied. 

Conclusions    
The retail sector has positioned itself in a 
central role channelling both the flows of 
vital consumer goods and substantial waste 
streams. The CE provides opportunity to 
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address current risks associated with finite 
natural resources and environmental pollu-
tion by shifting away from the traditional 
linear value chain to close the loop. Effec-
tive transition to circular processes in-
volves identification of waste hotspots and 
opportunities to replace virgin materials 
with recycled and reused inputs.  

FEMCO, an influential retail company 
headquartered in Monterrey, Mexico, has 
already started diagnosing its waste 
streams. Demonstrated by their waste 
management programme implemented on 
the Distribution Centres and OXXO stores, 
the recycling of equipment and furniture 
and their company uniform made with 50 
% recycled PET, FEMCO has already begun 
identifying ways to use them in a circular 
way. Finding opportunities to reduce mate-
rial input, recycle, and reuse materials in a 
closed loop through eco-design, and other 
methods can push the CE transformation 
forward. The company has the capacity to 
be a change maker in the challenging Mex-
ican economic, infrastructural and cultural 
environment. 

References 

[1] Ellen MacArthur Foundation. (n.d). Circular 
Economy. Retrieved from http://goo.gl/R4ClKz 

[2] UNI Global Union. (2013). Global Retail Report. 
Retrieved from 
http://blogs.uniglobalunion.org/commerce/wp-
content/uploads/sites/7/2013/10/Global-Retail-
Report-EN.pdf 

[3] RILA. (2015). RILA Sustainability Management 
Maturity Matrix. Retrieved from 
http://goo.gl/2U13nZ 

[4] FEMSA. (2015). Sustainability Report.  

[5] FEMCO. (2015). Informe de Responsabilidad 
Social.  

[6] Consejo de Nuevo León. (2016). Plan Estratégico 
para el Estado de Nueva León 2015 – 2030 

 [7] Gobierno de Nuevo León. (2016). Plan Estatal de 

Desarrollo 2016 – 2021 

List of people interviewed 

To gain perspective on the full context of the project, 
a diverse variety of stakeholders were consulted 
throughout the course of the project.  External 
stakeholders provided insights into infrastructural 
challenges, as well as local policies, cultural norms, 
and potential areas of opportunity.  FEMSA partners 
provided pertinent details from various frames of 
reference, from the corporate offices to the retail 
store and relevant phases in between.  While it is not 
possible to list the extended details of each interview 
and interviewee, we appreciate the time and efforts 
of all contributors to the report. 

 

 



  

 

 

78 SEVEN  SHADES  OF  GREEN    

ACKNOWLEDGMENTS	  	  

    
GOTHENBURG, SWEDEN 
The IIIEE team would like to extend our 
sincere thanks to all the groups and indi-
viduals who helped with this project. A 
very big thank you to Volvo Group Trucks 
for this opportunity to work with experts in 
the field of sustainable development, in 
electromobility.  Thank you as well to all of 
our interviewees, both external and inter-
nal to Volvo, who gave us valuable infor-
mation and patiently answered many ques-
tions.  The group of Volvo stakeholders 
who attended our workshop were enthusi-
astic and provided excellent insights, which 
were very much appreciated and integrated 
into this report.  Thank you for being such 
a pleasure to work with. Julia Nussholz, 
Katherine Whelan and Andrius Plepys pro-
vided invaluable support before and during 
the project.  And finally, we are incredibly 
grateful to Niklas Thulin for this oppor-
tunity, and for his continuous support 
throughout the project.   	  
 
ZABRZE, POLAND  
We would like to express our deepest grati-
tude to Madam Mayor of Zabrze, Ms. 
Małgorzata Mańka-Szulik, for the warm 
welcome, great hospitality and granted ac-
cess to all human resources of Zabrze Mu-
nicipality. We are thankful to the Strategy 
Department of Zabrze – Marcin Lesiak, 
Anna Sekuła, Grzegorz Mikuśkiewicz and 
Magdalena Sosnowska – for their time and 
knowledge they shared with us. A special 
thanks to Ewa Pawłowska and Zbigniew 
Rau of the International Relations De-

partment for their engagement and ac-
commodation. This project would not have 
been possible without valuable inputs of 
every person we met and interviewed in 
Zabrze and during our preparation. Finally, 
we are very grateful for the support and 
encouragement from our supervisors, Pro-
fessor Mikael Backman and Professor 
Emeritus Lars Hansson. 
 
TALLINN, ESTONIA 
We would like to express our warmest grat-
itude to Aus Design Llc. Team – Reet Aus, 
Marko Kiisa and Markus Vihma - whose 
contributions and passion have inspired 
and guided us through this project. We 
wish to acknowledge with much apprecia-
tion the crucial role of the representatives 
of Stockholm Environment Institute, Esto-
nian Institute for Sustainable Develop-
ment, Harri Moora, who made all the ar-
rangements and supervised us through the 
whole stay, and Helen Saarniit, for her 
great hospitality. We feel deeply thankful 
to the Estonian alumni from IIIEE, who 
made us feel welcomed. Last but not least, 
we would like to offer special thanks to our 
supervisor, Charlotte Leire, for her unob-
trusive influence and countenance provid-
ed during the whole project time. 

 
ALENTEJO, PORTUGAL 
The Alentejo Squad would like to extend 
our thanks to a number of people who 
helped us through our learning and work-
ing process. Mr. João Barroso, thank you 



 

 

 

 

79 SEVEN  SHADES  OF  GREEN    

for your energy, flawless ability to motivate 
and push our team to do our best and your 
awesome hospitality. Mr. Åke Thidell, 
thank you for your patience, help and guid-
ance before and during the process. To all 
the wine producers and marketing person-
nel who took their time to explain the ins 
and outs of what is happening in Alentejo 
and around the world of wine, thank you. 
And thank you for the numerous wine tast-
ings and beautiful hospitality. Thank you to 
all the other stakeholders who dedicated 
their time and shared their insights with 
us. A special thanks to The President of the 
CVRA, Mr. Francisco Mateus for your sup-
port, time and insight into this project. 

 
AMMAN, JORDAN  
We would like to thank all our interviewees 
– for being patient with us (we had to bat-
tle through the traffic of Amman with the 
guidance of a disorientated GPS).  Thanks 
to: Yosra Albakkar, of SIDA; Pearse Culli-
nane & Yazan Abdallah of UNHCR; Shukri 
Halaby, of Mustakbal; Shahd, Annika 
Hampson, and Paul Fean at NRC; Floren-
tine Visser of GFA group; Rami Elakraj, 
Obyda Hummash & Giulia Fagotto of Fu-
ture Pioneers; Morgans Brannon of UN-
OPS; Mohammad Alatoom of UNDP coun-
try office; Dr. Walid Abed Rabbo of JRPSC; 
and finally, Bartir Wardan, Axel Ulmer & 
Mohamed Badran of GIZ. A very special 
thanks to Stephen Gitonga, our point of 
contact at UNDP – for making us feel wel-
come and always answering our ques-
tions/general support throughout the pro-
cess. Finally, thanks to the two other mem-
bers of the team: Lindsey Zemler – for your 
support, suggestions, and for being a “re-
flective agent” on the trip; and then Tareq 
Emtairah – for your “hands-off” support, 
feeding us delicious food, picking us up at 

2am at the airport, and for letting us camp 
up at your house in Aqaba to write the re-
port. 
 
KARAGWE, TANZANIA 
We express our deepest gratitude to Mr. 
Leonard Kachebonaho, the Executive Sec-
retary of KPD for his collaboration with us. 
We also thank Mr. Dominic, Mr. Roy 
Okumu, and Mr. Stanley Ishunga for their 
impressive expertise, and sharing a wealth 
of information with us. Furthermore, we 
thank the staff of KPD for their hospitality, 
and the farmers for sharing their insights. 
We additionally thank Bernadette who kept 
us company, Gerbren for providing us his 
home, and Mr.  Bartholomew, our dedicat-
ed driver. We also thank our supervisor 
Håkan Rodhe for his guidance, and for his 
skills in photography, and dishwashing. 
Finally, we thank IIIEE for providing the 
incredible opportunity to learn about the 
unique region of Tanzania, and contribute 
to their challenges.  

 

MONTERREY, MEXICO 
We would like to thank all our interviewees 
who helped with the project. Thank you to 
all the participants in the final workshop. 
With their attention and input we finalized 
our project with valuable results. A very big 
thank you to FEMSA and FEMCO sustain-
ability teams. We are deeply grateful be-
cause without their support, this project 
would not have been possible.    

 



  

 

80 SEVEN  SHADES  OF  GREEN    

INTERNATIONAL	  INSTITUTE	  FOR	  INDUSTRIAL	  
ENVIRONMENTAL	  ECONOMICS	  (IIIEE)	  
 

The International Institute for Industrial 
Environmental Economics, IIIEE, was es-
tablished by the Swedish Parliament in 
1994. The Institute is part of Lund Univer-
sity and is governed by a board appointed 
by the University and the Government.  

 
 The IIIEE Building, Lund 

Working at the nexus of economy, industry 
and the environment, the IIIEE aims to 
motivate society in developing sustainable 
consumption and production for the fu-
ture. Research at the institute is directed 
towards advancing knowledge on how to 
catalyse the transition to a low carbon and 
resource efficient economy across different 
themes of governance and management.  

Education at IIIEE is done through PhDs 
and two international Master’s pro-
grammes: Environmental Management 
and Policy (EMP) and Environmental Sci-
ences, Policy and Management 
(MESPOM). Since its inception, the Insti-
tute has developed noteworthy relation-
ships with global industries, governments 

and NGOs that are leveraged throughout 
the MSc programmes.  

Established in 1995, the EMP Programme 
is the flagship Programme of the IIIEE. It 
is an applied 120 ECTS credits Master’s 
degree, designed to provide graduates with 
a solid foundation for action in the area of 
preventive environmental management 
and strategies. Emphasis is on creating 
preventative environmental solutions for 
industry and governments, understanding 
the economic and industrial systems and 
applying appropriate policies and 
measures to solve complex environmental 
issues.  

 
Students visit a sugar beet plantation in Skåne 

Management and Policy coursework is 
combined with practical activities, such as 
assessing industrial systems in the field. 
The students conduct a large number of 
study visits and work with a broad range of 
organizations to create solutions that can 
be applied in the private, public and non-
governmental sectors.  
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Students on a study visit at The Absolut Company 

The EMP Master’s programme gathers 
people from all over the world with valua-
ble cultural and cross-disciplinary perspec-
tive.  This year’s batch, 21st in line, has 
students representing 16 countries; Bela-
rus, Canada, China, France, Germany, 
Greece, Italy, Kenya, Liberia, Macedonia, 
Maldives, New Zealand, Sweden, Switzer-
land, Uganda and USA. 

 
Activity with visiting professor Don Huisingh 

The students have various academic back-
grounds, for example, business administra-
tion, economics, engineering, environmen-
tal science, international studies, law, ge-
ography, planning and management, polit-
ical science and tourism.  

 By bringing together people from all parts 
of the world, the institute ensures a global 
perspective and provides a platform for the 
generation of creative synergies and solu-
tions.  For more information, please visit 
www.iiiee.lu.se. 
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