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I. Introduction 
Cadmus is supporting the Netherlands Innovation Network (NIN) by providing an overview of the deep 
energy retrofit market in the Greater Boston Area. This report is intended to help Dutch companies in 
identify strategic opportunities to enter or expand their business opportunities in the Greater Boston 
market. 

Cadmus synthesized key takeaways from a literature review, stakeholder interviews, and in-house 
expertise to assess market trends and identify opportunities and gaps related to deep building retrofits, 
with a focus on areas that aligned with Dutch interests. For the purposes of this study, Cadmus defined 
the following "primary focus areas”: energy efficiency, renewable energy generation, alternative 
heating, energy storage, smart software solutions. Furthermore, “secondary focus areas” which are 
explored but to a lesser extent than the primary areas include: climate resilient design, advanced 
materials, and auxiliary retrofits. This report provides a market snapshot of primary focus areas 
describing the level of market entry opportunity (i.e. low, medium, high; based on technical maturity 
and cost-effectiveness) for Dutch innovators. In addition, this report provides an estimated economic 
potential of the prioritized technology subsectors over the next 5 to 10 years, and profiles various 
market actors for potential partnership opportunities.  

To complete this report, Cadmus leveraged its expertise of over 10 years of experience working in both 
the Boston region and clean energy market, with state and local governments, utilities, clean tech 
companies, and non-profits like A Better City, MassCEC, Green Ribbon Commission, and the 
Metropolitan Area Planning Council.  

Methodology  

The findings of this report were guided by 
key takeaways from literature review 
on the deep decarbonization building 
retrofit market in Boston, data analysis 
from Cadmus internal databases on the 
Boston buildings market, and 11 
interviews with Boston-based 
stakeholders spanning government 
organizations, building managers, 
advisory groups, designers, engineers, 
and tech providers. When hearing 
about Netherland’s interest in the 
Boston market, all stakeholders 
responded favorably and were 
interested to explore potential areas for 
collaboration. While stakeholders did 
not necessarily pinpoint specific 

Figure 1. Map of the MAPC region. 
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Netherlands’ technologies they were already aware of, they cited strong impressions of a mature 
European market for building retrofits with the Netherlands being a strong player in it.  

For the purposes of this analysis, the “Greater Boston Area” is defined as the Metropolitan Area 
Planning Council (MAPC) region (Figure 1). MAPC is the regional planning agency in eastern 
Massachusetts and consists of 22 cities and 79 towns surrounding the City of Boston.  
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II. Overview of Policy Drivers 
 The Commonwealth of Massachusetts considers itself a leader in the movement to reduce GHG 

emissions and curb the impacts of climate change. The commitment is codified in legislation, the 
Global Warming Solutions Act, first passed in 2008.  

 Massachusetts also passed the Green Communities Act (GCA) in 2008, a policy intended to promote 
energy efficiency, increase renewable energy resources, improve of state building code, stimulate 
innovation, and address energy affordability. This created the Green Communities Program, a 
designation program for communities that meet defined green criteria.  (Most communities in 
Greater Boston have received Green Communities designation) 

 In 2020, the Massachusetts Governor increased the state’s goal and established a target of zero 
emissions by 2050. Within the Greater Boston region, numerous municipalities have adopted similar 
ambitious climate goals. The fourteen Mayors in the municipalities at the core of the region have 
formed the Metropolitan Mayors Coalition, and committed to carbon neutrality by 2050.  

 Massachusetts is currently working on a 2050 Decarbonization Roadmap (supported by Cadmus) to 
identify a set of strategies for achieving their net zero target, including policies related to building 
code, electrification, and renewable energy. 

 Massachusetts is currently considering a Net Zero Stretch Code, with a proposed bill in both the 
House and Senate. If passed, all applicable new buildings and qualifying large building renovations 
will need to meet the Net Zero Stretch Code requirements.1  

o Below the state level, the City of Boston is pursuing a Net Zero Building requirement which 
will apply to new construction. The City of Cambridge also is contemplating a similar Net 
Zero Code and intends to apply this policy to building retrofits in the future. 

 Several municipalities in the region have been working to reduce the expansion of gas infrastructure 
in support of electrifications. For instance, municipalities like Newton and Arlington are considering 
gas connection restrictions. The Town of Brookline passed a bylaw that banned the installation of 
new gas/oil piping, fossil fuel boilers, and furnaces for gut renovations. However, this was 
overturned by the attorney general for conflicting with state codes.  

 A couple of municipalities such as Belmont and Concord have identified strategic building 
electrification as their primary pathway for achieving municipal climate targets.  

 Financial support for energy efficiency is primarily administered via a statewide incentive program 
knows as Mass Save. This program is funded through fees on electric bills, but typically focuses on 
subsidies for basic weatherization (i.e. air sealing and insulating), appliances, and efficient heating 
systems. Mass Save also runs an incentive program to support heat pumps. Increased incentives to 
building owners for deep energy retrofits (i.e. beyond basic weatherization) and financing 
innovations are also in development. 

 In addition to Mass Save, in 2014 the Massachusetts Department of Energy Resources launched the 
Pathways to Zero Net Energy grant program to fund feasibility, integrated design, and construction 

 

1 Massachusetts became the first state to pass a Stretch Code in 2009 for buildings to go beyond the base Building Energy Code 
to improve energy performance.  

http://www.mapc.org/wp-content/uploads/2017/09/FINAL-Metropolitan-Mayors-Climate-Mitigation-Commitment.pdf
https://www.mass.gov/service-details/pathways-to-zero-net-energy-program
https://www.mass.gov/info-details/building-energy-code#stretch-code-summary-
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of new net zero energy buildings in Massachusetts. 
 

Summary of Boston Area Retrofit Market & Sectors 
 Rather than groundbreaking technological innovations, interviewees anticipate (1) incremental 

efficiency improvements in existing technologies (e.g. mechanical systems and smart appliances, 
electrical/lighting equipment, and building energy management systems), and (2) less disruptive 
retrofit methods (e.g. building envelope improvements) across the subsectors. Paired with 
increased economies of scale, these will reduce cost premiums and encourage more widespread 
adoption.  

 Stakeholders anticipate policies to shift focus away from energy conservation and into carbon 
emissions reduction (e.g. while switching fuels does not produce significant energy efficiency 
improvements, it does achieve notable emissions reductions).  

o Stakeholders speculated that strategic electrification of heating and cooling will play a major 
role in this shift.  

 Buildings in the region are fueled by a variety of energy sources (Figure 2) predominantly natural 
gas, electric resistance heating, or oil. A handful of properties, mostly residential, are heated by air 
source heat pumps. Electrification of buildings with heat pumps and similar technologies is a central 
tenant of the region’s decarbonization strategies. These plans also note the value of energy 
efficiency in enabling electrification and reducing costs. 

Figure 2. Home heating energy use by Boston neighborhood.  
Source: Data from US Census Bureau, 2012-2016 American Community Survey: 5-Year Estimates 

 
 

 One of the main challenges for tech providers is the complex process for service delivery (i.e. 
multiple actors at each stage: design, construction, development, sales, etc.). This is especially true 
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for smaller companies, so new integrated business models are expected to gain traction as the 
market continues to develop (e.g. Cooling as a Service pay-per-service model).  

 In the event of a new presidential administration, stakeholders anticipate more significant 
investment from the federal government (e.g. Green Recovery Act) that will continue to drive the 
market.  

o Several stakeholders recognized the aging workforce and the shortage for clean tech 
workers, like heat pump installers. The City of Boston is actively advancing clean energy 
workforce development programs.  

Impact of COVID-19  
 The COVID-19 pandemic has brought attention to a number of building needs, such as improved 

ventilation, air quality monitoring, integrated building management controls, and overall building 
resiliency. 

o Stakeholders expect economic recovery efforts will pair policies and programs to improve 
standards for healthy buildings and in-unit ventilation with incentives to replace inefficient 
and high-emitting technologies. 

 The impact of COVID-19 on typical business operations varies based on the sector: contractors 
undertaking more external work (e.g. rooftop PV, external building insulation cladding) have seen 
fewer substantial changes in overall business. In some instances, operations were able to continue 
online (e.g. virtual home energy audits). 

o For example, HVAC providers have experienced fewer disruptions as opposed to building 
performance contractors who operate more within the home (e.g. blower door test). Firms 
like American Microgrid Solutions commented they are currently busier than ever.  

o MassCEC indicated that while tech and service providers largely experienced a dip in the 
market due to COVID-19, as of late August, most were on track to avoid net negative annual 
performance. The main challenges providers faced were due to lag times and upstream 
supply chain disruptions (e.g. equipment delivery was delayed, site visits were temporarily 
discontinued prior to re-opening phases, etc.).  

 The economic recession following COVID-19 has deterred some consumers from prioritizing costly 
deep energy retrofits. Nevertheless, stakeholders noted demand remains strong and the market is 
expected to bounce back, though there was not a clear consensus on timeline.  

o Because state and municipal budgets have been altered to support COVID-19 response and 
recovery, programs and incentives to support retrofit activities have been affected. Many 
programs, however, have notably expanded in order to meet their yearly targets following 
disruptions. For instance, Mass Save, an organization that offers energy saving programs 
and services, was forced to halt some programs during state-wide lockdown. They have 
since resumed and with increased spending targets for various programs (e.g. prior to the 
COVID-19 pandemic, Mass Save covered 75% of the cost of envelope improvements for 
small residential properties. Now, Mass Save will cover 100% of the costs for approved 
insulations for a limited time). Similarly, MassCEC’s also modified some of its pilot programs 

https://www.climatefinancelab.org/project/cooling-service/
https://www.masssave.com/en/saving/residential-rebates/home-insulation
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in March to include additional incentives (e.g. extension of incentives to clean heating and 
cooling rebate projects).  

 Since March, shelter-in-place and social distancing orders have limited the occupancy of commercial 
spaces. In the short term, office buildings and other commercial centers are expected to continue 
operating at a reduced rate, and a few businesses are even expected to go fully remote. Some 
owners have presently deprioritized energy investments into their buildings. As a result, Mass Save 
has increased incentives for small business and large commercial/industrial customers. 

o While there is a reduced demand for commercial leases in the immediate/short-term, those 
still looking for spaces are generally following the expected trends outlined in this memo. 
For example, demand for improved ventilation and air filtration has risen as an emerging 
need and selling point in all building typologies.2  

o Commercial building owners now have an emerging need to modify energy control 
operations from full-scale operations to partial operations, however some buildings’ 
existing control strategies do not allow this.  

  More data and analysis are needed to understand the impact of COVID-19 and remote workers on 
building greenhouse gas emissions and the impact of shifting energy use from commercial to 
residential subsectors.  

 

2 Colin Booth from Placetailor Inc. highlighted this need especially among health care professionals. Placetailor completed a 
project in mid-March, during the initial stages of Boston’s COVID lockdown, with high-performing energy recovery 
ventilators and air filtration systems. He noted the units sold out almost entirely to medical professionals.  

https://www.masssave.com/covid19-update/customer-resources
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III. Economic Opportunity Assessment 
The MAPC region (Figure 1) is home to nearly 350,000 buildings, totaling nearly 3 billion square feet 
across urban, suburban, and rural communities (Table 1). Housing is by far the most common building 
type and is therefore a central component of the building energy retrofit market.  

Table 1. Square Footage and Number of Buildings by Type in Greater Boston  

Type of Building Square feet 
(millions) Buildings 

Commercial 766 13,490 
Multi-Family 878 86,271 
Single Family 1,178 245,548 
Total 2,822 345,220 

 

In the City of Boston, which serves as a good proxy for surrounding urban municipalities, there are 
38,852 small multi-family buildings occupying nearly 150 million square feet and 7,618 large multi-family 
buildings covering approximately 90 million square feet. On the other hand, while there are 30,564 
single family homes, they only make up about 55 million square feet. Small multifamily, or “triple 
deckers,” are typically 2-4-unit buildings; large multifamily buildings have 5 or more units. The market 
potential for small multi-family buildings is notable given the sheer volume of this typology in the urban 
core. Additional opportunities for other building typologies are discussed in Other Gaps and 
Opportunities for Innovation under Section 4.  

To estimate the market opportunity in the building sector, Cadmus used current economic and building 
sector data to assess a potential scenario. Since building electrification in the MAPC region is still a very 
nascent market, the scenario assumes the entire building stock of the region represents a market 
opportunity for building electrification over the next 10 years consistent with state and local goals. 
Based on the Commonwealth’s goals as well as costs and trends related to stock turnover (timing when 
a building is fit for a deep retrofit), the scenario assumed the following: 

1. Deep Retrofit3: one third of the region’s pre-1950 buildings undergo a deep energy retrofit and 
heating electrification in the next 10 years.  

2. Electrification Only: All post-2000 buildings and half of buildings built between 1980 and 2000 
were assumed to only require heating electrification with no efficiency measures applied.  

3. Electrification + Envelope: The remainder of buildings from pre-1950,1950-1980, and 1980-
2000 were electrified with cost effective weatherization and envelope (insulation and air 
barrier) efficiency measures. 

 

3    This option is the most extensive of an effort of the three options, using a whole building analysis to decrease on-site energy 
use by ~50% compared to its baseline 
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Table 2. Retrofit Market Opportunity by Building Number and Estimated Cost  

Type of Building 
Electrification 

+Envelope (# of 
buildings) 

Electrification 
Only (# of 
buildings) 

Deep Energy 
Retrofits (# of 

buildings) 

Estimated Retrofit 
Cost ($ billions) 

Commercial 8,293 3,684 1,514 $17.3B 
Multi-Family 54,111 21,453 10,617 $15.3B 
Single Family 168,472 45,967 31,019 $8.5B 
Total 230,876 71,141 43,150 $41.1B 

 

Results of this analysis indicate that the building retrofit market in the next ten years is estimated to be 
valued at around $41 billion, with nearly 42% of that value coming from commercial buildings. While the 
number of single-family homes vastly outnumber other building types in the Greater Boston region, its 
smaller aggregate market size may not directly suggest a weaker opportunity due to potential lower 
barriers to entry for developers. Additional detail on retrofit cost by building type is show below (Figure 
3).  

Figure 3. Retrofit Cost (in billions, USD) 

 

Electrif
ication 
Only, 
$2.2 

Electrification Only $0.7  



 

11 

 

IV. Market Snapshot 
The following section provides a market snapshot of various clean energy technologies by subsector. 
This section is organized first by primary focus areas, followed by a high-level overview of secondary 
focus areas (Table 3). Focus areas were determined collaboratively with NIN during the scoping phase of 
this study to represent the key subsectors of the retrofit market.  

Each primary focus area describes the extent to which needs are currently being met within the sector, 
key technology gaps, and where available, the overall state of technology deployment. Example 
projects, pilots, and programs are also included.  

Table 3. Primary and Secondary Focus Areas 

Primary Focus Areas Secondary Focus Areas 
Alternative Heating Climate Resilient Design 

Energy Efficiency in Buildings Auxiliary Retrofits 
Renewable Energy Generation Advanced Materials 

Energy Storage  
Smart Software Solutions  

 

This section concludes with a description of opportunities for integrated solutions and other market 
gaps.   

Interpreting Table 4: Summary of Market Technology Status 

Table 4 summarizes the market status of a non-exhaustive list of primary focus area technologies. This table is 
organized by low, medium, and high opportunities for Dutch innovators to supplement the market. Note 
“status” here is subjective and represents areas of consensus feedback heard from interviewed stakeholders, 
Cadmus experts, and desk research.  

 Low Opportunity: technologies generally regarded as commercially available and cost-effective.*  
 Medium Opportunity: while technically mature, these technologies are either not yet cost-effective,* 

often lacking from economies of scale, or have notable potential for improvement (e.g. size optimization, 
lightweight, etc.).  

 High Opportunity: Technologies in this category are either unavailable, in very early stages in the market, 
or significantly cost prohibitive. As a result, there has been little adoption to date.  

* While noted here as “cost-effective,” all technologies have potential for improved efficiencies to continue to 
reduce costs and promote greater adoption. Cost effectiveness of certain technologies is also dependent on 
specific building characteristics, such as the fuel source (e.g. oil, natural gas) and the state of the building 
envelope (e.g. air source heat pumps are not cost-effective options in poorly insulated buildings). 
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Table 4. Summary of market technology status of various primary focus area technologies.  

Sector Market Technology Status 

 Low Opportunity Medium Opportunity High Opportunity Other 
 (Technology/Services 

Available, Cost 
Effective) 

(Technology/Services 
Available, Not Cost-

Effective) 

(Technology/Services 
Unavailable or not 

Significantly Available) 

(Little Interest in 
Technology/Service) 

Alternative 
Heating 

 Small-scale air 
source heat 
pumps 

 Large-scale air 
source heat pumps 

 Ground source heat 
pumps 

 Solar hot water/ 
heat pump water 
heaters 

 Energy recovery 
ventilators  

 Solar assisted heat 
pumps 

 Waste heat 
recovery  

 Air-to-water heat 
pump 

 Small-scale 
variable 
refrigerant 
systems 

 Solar assisted 
geothermal4  

Energy 
Efficiency 
Buildings 

 Air sealing 
 Insulation 

(cellulose, spray 
foam, etc.) 
 

 Prefabricated 
structural panels 

 Façade redesign 
strategies 

 High performance 
windows 

 Non-invasive 
insulation 
materials 

 High embodied 
carbon 
insulation and 
foams5 

Renewable 
Energy 

Generation 
 Rooftop solar PV  Lightweight solar PV 

panels 
 Hydrogen Fuel 

Cells 
 Small-scale 

wind energy 

Energy 
Storage 

 Integrated solar 
+ storage battery 
technology 

 Size optimized 
Distributed Energy 
Resources (DER) 
equipment 

 DC-ready 
appliances  

Smart 
Software 
Solutions 

 Smart control 
systems 

 Improved 
demand/grid 
management 

 Smart control system 
(in small residential 
properties) 

 Artificial 
intelligence 
/machine learning 
in systems controls 

 Virtual Power 
Plants 

 

 

  

 

4 Solar assisted geothermal has not seen substantial cost reductions and was noted as being heavily dependent on incentives 
for cost effectiveness.  

5 High embodied carbon insulation, foams, and other building materials are expected to phase out.  
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Alternative Heating  
Transitioning thermal technologies, both space and water heating/cooling, to renewable sources and 
away from fossil fuels are developing in the Boston market. However, this technology is still not yet cost 
competitive with natural gas in neither the commercial nor residential properties. Alternative heating 
solutions, like air source heat pumps (ASHPs), are often disregarded due to high upfront costs and long 
payback periods. Like many other clean energy technologies, there is a need for greater efficiency in 
order to improve cost-effectiveness.  

The state of deployment of thermal technologies is low. Cadmus experts estimate less than 5% 
statewide penetration rate for 2.4 million homes in Massachusetts. MassCEC rebated approximately 
20,000 ASHPs from 2014-2019, over 500 ground source heat pumps (GSHPs) since 2013, and over 1,200 
solar hot water systems (SHWs) since 2011. Though these values likely underestimate the total number 
of installations completed, they still show the overall picture of low market penetration of thermal 
technologies.  

Additionally, MassCEC launched a Whole-Home Heat Pump pilot in 2019 aimed at demonstrating 
electrification in this portion of the building stock. Initial results from this project have been positive, 
validating the strategy of packaging heat pumps with efficiency measures. Such programs are intended 
to overcome two key barriers to heat pump adoption: (1) Increasing consumer and contractor familiarity 
with heat pumps, and (2) Overcoming a consumer and contractor preference for “like-for-like” 
replacement of furnaces and boilers at the end of equipment life. 

In addition to greater technological efficiency, key market gaps and needs in heating and cooling 
technologies include:  

 Large-scale ASHPs 

ASHPs currently on the market are small, modular, and not well suited for large spaces (e.g. multi-family 
and commercial properties).  

 Solar hot water (SHW) 

While the technology is mature, the market has not seen notable cost reductions for heat pump water 
heating technology. Presently, SHW adopters have relied heavily on incentives to make the economics 
work. Additional SHW challenges include competing with solar PV for roof space and general lack of 
awareness for technology. 

 Solar assisted heat pumps (SAHPs) 

SAHPs integrate heat pump technology with an outdoor solar panel component. This technology has not 
yet significantly penetrated the Boston market. The need for auxiliary heat source to supplement solar, 
especially during cold or cloudy periods, is a notable drawback of this technology in addition to 
performance drops during these periods.  

 Small-scale variable refrigerant flow (VRF) systems 

The main gaps or challenges with VRF systems include: indoor unit size (the smallest VRF units is about a 
½ ton and therefore inflates the cost in smaller properties), limited ventilation capacity (ventilation that 

https://www.masscec.com/blog/2020/06/16/june-whole-home-heat-pump-pilot-update-pilot-extended-through-december-2020
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complies with ASHRAE Ventilation for Acceptable Indoor Air Quality standards and maintains humidity 
and filtration), and efficient system refrigerant charge. Additionally, there are concerns of refrigerant 
leakage compromising emissions reductions.  

 Small-scale ground source heat pumps (GSHPs) 

Several projects in the Metro Boston region have incorporated GSHPs into their design. 6 Project costs 
and drilling time (length of noise exposure) could be reduced by using more advanced drilling equipment 
– such as those used in fossil fuel extraction – and a more experienced workforce. However, this will 
require a critical mass of potential projects to justify the resources needed for these technologies and 
skills. This barrier could be overcome by public-private investment in early projects to facilitate industry 
scaling. As the industry grows and becomes more capable and efficient, it can access a larger market of 
smaller projects.  

 Air to water heat pump (AWHPs) 

Compared to Europe, AWHPs are generally more nascent in the US market with few state/utility 
programs supporting it. This technology is not readily commercially available, especially given New 
England’s cold climate. On the residential side, demand is largely driven by the desire for cooling, which 
is more challenging to achieve with AWHP. Many homes in New England use forced hot air to provide 
AC, which cannot be as easily or affordably provided at the residential level by AWHP. This is primarily a 
product of distribution systems: air to water heat pumps need low temperature water distribution since 
heat pumps cannot raise temperature efficiently beyond ~120-140 degrees Fahrenheit.  

 Others 

o Opportunity to integrate energy recovery ventilators (ERVs) with other HVAC equipment 
and domestic water heating.    

o Waste heat recovery systems have not seen a substantial uptake in the Massachusetts 
market. These technologies are more common at the industrial level.  

Below are example projects or pilots tackling the challenges in alternative heating and cooling:  
 Sanden Heat Pump Water Heaters (uses CO2 as refrigerant)  
 Mass Save’s Electric Heating & Cooling Rebates program 
 Mass Save’s 0% Interest HEAT Loan 
 MassCEC’s Whole-Home Air Source Heat Pump pilot program 
 MassCEC’s Residential- and Small-Scale Solar Hot Water program 
 MassCEC and Massachusetts Department of Energy Resources’ (DOER) demand aggregation 

program: HeatSmart Mass 
 

 

6 HEET, a local renewable energy-focused NGO, conducted a GeoMicroDistrict Feasibility Study assessing the potential for 
neighborhood or district-scale GSHP implementation in the utility right-of-way, with the intent to replace aging gas 
infrastructure. The study found that a GeoMicroDistrict could meet most of the heating and cooling needs of existing and new 
residential buildings, as well as part of the needs of commercial buildings. The study noted that while the costs were notable, 
the costs could be integrated into a reasonable utility-rate, similar to gas or electricity delivery. The findings of the study have 
prompted Eversource to file several petitions with the Massachusetts Department of Public Utilities to conduct pilot projects. 

https://www.sandenwaterheater.com/
https://www.masssave.com/en/saving/residential-rebates/electric-heating-and-cooling
https://www.masssave.com/en/saving/residential-rebates/heat-loan-program
https://www.masscec.com/air-source-heat-pumps-1
https://www.masscec.com/solar-hot-water
https://www.masscec.com/heatsmart-mass
https://heetma.org/wp-content/uploads/2019/11/HEET-BH-GeoMicroDistrict-Final-Report-v2.pdf
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Energy Efficiency in Buildings 
Improving building efficiency and reducing energy consumption are crucial components of building 
decarbonization. Enhancing building efficiency is also critical when integrated with alternative 
heating/cooling technologies, like ASHPs. In order to maximize cost savings for thermal technologies, the 
building envelope must be as tight as possible. Better design support tools (especially to reduce heat 
transfer from buildings shaped like a “U” or an “E”) and integration of shading products into system 
controls for easier operation are both areas for technical improvement.   

There is significant opportunity for building envelope enhancements such as façade restoration and 
panelization, particularly in buildings built prior to 1950. A very small percentage of the building stock 
thus far has undergone energy efficiency upgrades, despite being vital for achieving local and state 
climate targets. Smart thermostat data (e.g. NEST) can be used to identify buildings with high airflow 
needs that would be good candidates for deeper efficiency retrofits focused on envelope improvements.  

The following building efficiency challenges were highlighted:  

 Prefabricated panels  

Stakeholders are interested in leveraging offsite manufacturing construction through prefabricated 
panels, like structurally insulated panels, to reduce cost and efficiency of retrofits. While the technology 
is currently available, greater demand and economies of scale are needed to spur cost effectiveness (e.g. 
a retrofit innovation pathway).  

 Façade redesign 

Buildings undergoing substantial renovations require more cost-effective and less intrusive methods of 
façade redesign. Interviewees identified that many buildings undergoing significant façade replacements 
are first motivated by aesthetic purposes, and then use the opportunity of major renovations to also 
enhance the property’s energy efficiency to meet building code requirements.  

 Air sealing 

Air sealing has reached maturity in the market but would benefit from improved standards development 
(i.e. simplified measurement protocols) and systems integration.  

 Non-invasive insulation materials 

There is a need for improved strategies to insulate the building envelope that are both minimally 
disruptive to the homeowner and hyper-effective.  

Below are sample pilots and projects related to building energy efficiency: 
 MassCEC’s Triple Decker Design Challenge 
 Mass Save’s Passive House Incentives for multi-family buildings (e.g. free feasibility study) 
 Mass Save’s Passive House Training for workforce development  
 World Trade Center façade retrofit  
 Building Envelope Materials received MassCEC and Department of Energy funding to develop a 

minimally invasive retrofit insulation process for enclosed roof cavities 

https://www.pembina.org/reports/prefabricated-panels-primer-2020.pdf
https://www.masscec.com/triple-decker-design-challenge
https://www.masssave.com/saving/residential-rebates/passive-house-incentives
https://www.masssave.com/-/media/Files/PDFs/Save/Residential/New_Construction_Passive_House_Brochure.pdf?la=en&hash=4F892945BF0A3FEB29F6D8D63F7DD0324B437267
http://facaderetrofit.org/projects/world-trade-center-boston
https://www.energy.gov/sites/prod/files/2019/05/f62/bto-peer%E2%80%932019-be-materials-validation-study-enclosed-roof.pdf
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 Sunrise Erectors was identified as an industry leader in façade renovation  
 WinnCo received a grant from the Department of Energy to explore cost and performance of 

unitized panels 

Renewable Energy Generation 
Renewable energy technology is mature and well established in the market, but there remain over a half 
a million buildings in the Metro Boston region that are candidates for roof top solar. Most of these are 
single family or small multi-family residences. We estimate a market size of between $10 and $30 billion 
dollars.  

Stakeholders agree that while there is room for improvement in technological efficiency, the main 
barriers arise from soft costs (i.e. non-hardware costs, like cost of permitting or labor). In terms of roof 
space prioritization, solar energy is considered a top priority in the dense urban core (e.g. Boston, 
Cambridge, Somerville). According to Solar Energy Industry Association7, Massachusetts has nearly 3000 
MW of installed solar with over 106,000 installations. This figure is expected to increase by 1,400 MW 
over the next 5 years, especially as stakeholder anticipate utilities become increasingly more open to 
microgrids. Massachusetts also has 419 solar companies in the state, including 71 solar manufacturers 
and 150 solar installers/developers.  

In terms of small-scale building-level renewables, solar energy is the most attractive option for property 
owners. Wind energy, for instance, is being utilized more as large-scale offshore projects to reach 2050 
targets. Small-scale urban wind energy was noted by interviewees as being more for “demonstrational 
purposes” and not expected to significantly increase given the high costs, tricky technology, few 
incentives to homeowners, and challenges deploying in an urban setting.  

Despite significant improvement in renewable energy deployment in recent years, some challenges 
persist producing opportunity for innovation, such as:  

 Panel weight 

Solar panels can pose a challenge for existing buildings where the roofs were not designed to carry 
significant additional weight, and structural upgrades can be prohibitively challenging.  

 System flexibility and grid management 

Enhanced control of generation resources and energy storage, and improved grid management and 
demand response can more greatly increase the penetration of solar PV. 

 Hydrogen fuel cells 

In 2018, the Northeast Electrochemical Energy Storage Cluster (NEESC)’s Hydrogen and Fuel Cell 
Development Plan estimated Massachusetts has the potential to install 250 MW of stationary fuel cell 
generation8. Hydrogen fuel cells are a mature technology, yet not economically viable in the market. 

 

7 Solar Energy Industry Association (2020). Massachusetts Solar. https://www.seia.org/state-solar-policy/massachusetts-solar  

8 This Report also contains analyses and maps of market potential for hydrogen and fuel cell stationary applications. 

http://sunriseerectors.com/facade-systems/
http://neesc.org/wp-content/uploads/2015/01/2018_MA_H2_Fuel_Cell_Dev_Plan_final4.pdf
https://www.seia.org/state-solar-policy/massachusetts-solar
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One of the most commonly cited barriers to widescale adoption is the scarcity of supportive 
infrastructure. (e.g. refueling stations). Greater investment is needed in the production and distribution 
of fuel cells to reach economies of scale.  

The state formed a Massachusetts Hydrogen Coalition in 2004 to accelerate research, development, and 
deployment of hydrogen, fuel cells, and other related technologies. The Coalition now has over 30 
members. Currently, hydrogen refueling stations can be found at numerous Massachusetts Bay 
Transportation Authority (MBTA) facilities, managed by Nuvera.  

 Others 

o Competing roof space with heating, ventilation, and air-conditioning (HVAC) equipment  
o Large-scale integration solar into electrical generation transmission systems  
o Solar panels as shading structures (e.g. solar canopies over building parking) 

 
Sample pilots and incentives include:  
 Solar Massachusetts Renewable Target (SMART) incentive payments. 
 MassCEC and DOER’s demand aggregation program: Solarize Mass 
 While less efficient, Merlin Solar overcomes the weight challenge with flat, lightweight solar 

panels that adhere directly onto the roof. 
 Ivys Energy Solutions: SimpleFuel, hydrogen generation and dispensing appliance 

Energy Storage 
While the technology for energy storage is mature and well established in the market, there is a low rate 
of adoption in the Boston Area. Battery technology is seen as being at an earlier stage, but following a 
similar trajectory as the development of the solar energy market. As batteries are becoming more 
stable, less prone to issues or failure, and have an increasingly smaller physical footprint, developers are 
now focusing on making them increasingly more efficient, reliable, cost-competitive, and wearable (e.g. 
better weather-resistant).  

Currently, the greatest barriers to large-scale deployment emerge from uncertainty in regulatory 
treatment, barriers in wholesale market rules, and lack of specific policies to promote storage 
technologies. A 2017 Massachusetts Energy Storage Initiative State of Charge Report states the most 
significant hurdle to widespread storage deployment is the lack of clear market mechanisms to transfer 
ratepayers’ cost savings to the storage project developer.  

In addition to improved efficiency in battery performance, several additional gaps in the storage market 
emerged, including: 

 Distributed Energy Resources and Locational Value 

With electrification of heating and vehicles, electricity distribution infrastructure’s needs and costs will 
dramatically increase. This can be offset by improvements in energy efficiency or through adoption of 
distributed energy resources, such as solar panels or storage. Because of the local nature of electricity 

http://www.massh2.org/aboutusmassh2.html
https://www.nuvera.com/blog/zero-emissions-fuel-cell-bus-and-hydrogen-station-in-service-at-mbta#:%7E:text=The%20hydrogen%20station%20(pictured%20below,steam%20methane%20reforming%20(SMR).
https://www.eversource.com/content/ema-c/residential/save-money-energy/explore-alternatives/learn-about-solar-energy/smart-program
https://www.masscec.com/solarize-mass-1
http://www.merlinsolar.com/
http://www.ivysinc.com/simplefuel-main-page
https://www.mass.gov/files/2017-07/state-of-charge-report.pdf
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distribution, utilities are focused on maximizing locational value 9. Once utilities complete their needs 
assessments, there should be more opportunities for system and resource integration via specialized 
hardware and software to maximize potential co-location of solar and storage, or the use of Vehicle-to-
Grid. Opportunities exist to develop business models to provide guidance to property owners, utilities 
and municipal planners about the best and most cost-effective implementation of these resources. 

 Size optimization 

Smaller residences may not have sufficient space to house large battery storage equipment. Often times 
DER equipment competes with other systems equipment vital for maintaining a function residence (e.g. 
electrical or mechanical equipment) for space, thus posing a prohibitory challenge. Optimally sized 
equipment would subsequently minimize the total investment needed and operational expenses from 
the consumer while providing the energy required. Size optimized technology has not yet achieved 
economies of scale.   

 DC ready appliances 

Despite being a very nascent market, DC end uses are expected to more forcefully enter the market 
within the next 5-10 years. In the meantime, more research and development are needed to develop 
mature DC-ready appliances.  

Sample energy storage projects, pilots, and incentives include:  
 Energy Storage Initiative study and funding to grow electric energy storage 
 Mass Save’s ConnectedSolutions incentive  
 Advancing Commonwealth Energy Storage (ACES) program provided by MassCEC and DOER 
 Greentown Labs and Schneider Electric: “Bold Ideas 2020” Energy Storage Challenge 
 American Microgrid Solutions: solar generation and battery storage at Shillman House, 

Framingham 

Smart Software Solutions  
Advanced metering is crucial for grid modernization and developing products and services that align 
with specific consumer patterns. However, according to the U.S. Energy Information Administration, less 
than 20% of Massachusetts residential customers had a smart meter in 2016.10 Furthermore, in 2018, 
the Massachusetts Department of Public Utilities rejected utilities’ plan for widescale deployment of 
advanced metering infrastructure (AMI), citing high costs, premature deployment, and other 

 

9 I.e. deploying distributed energy resources to strategic locations on the grid for the purposes of grid management, energy 
resilience, etc.  

10 U.S. Energy Information Administration (2017), Annual Electric Power Industry Report. 
https://www.eia.gov/todayinenergy/detail.php?id=34012  

https://files.masscec.com/uploads/attachments/2016StateofChargeReport.pdf
https://www.masssave.com/saving/residential-rebates/connectedsolutions-batteries
https://www.masscec.com/advancing-commonwealth-energy-storage-aces
https://greentownlabs.com/greentown-labs-and-schneider-electric-launch-bold-ideas-2020-to-accelerate-energy-storage-innovations/
https://www.eia.gov/todayinenergy/detail.php?id=34012
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weaknesses in the business case.11 Until the utilities can put forward a satisfactory plan, the future of 
smart meters, particularly in small residential properties, remains uncertain.  

The future of building and facility management is moving towards integrating smart software controls 
into everyday operations in greater volume. While control systems have been in the market for years, 
they are cost prohibitive for smaller projects and have expensive subscription costs to curtailment 
service providers like CPower. Interviewees identified leading management products by Stem, JELI, and 
DemandQ. 

The following were identified as market gaps in the smart software space:  
 

 Better performing smart meters in large multi-family buildings 

Meters located in basements of large multi-family buildings struggle to transmit low-power wireless 
signals throughout the building to reach individual units above. Actors are looking to European and 
Asian solutions (e.g. powerline carrier technologies) to improve communication networks in hard-to-
access meters. 

 Virtual power plants (VPP) 

Tapping into DER and battery storage, a VPP allows for these resources to communicate with one 
another via the cloud and serve as a large generator. Though not widely commercially available, SunRun 
and Genereac have this feature. 

 Artificial intelligence and machine learning 

Greater use of artificial intelligence and machine learning for building systems operations and facilities 
management (e.g. identify broken HVAC unit, predict when maintenance needed, etc.). For building 
owners with numerous properties, there is a need for a smart portfolio management system that 
provides the ability to track equipment, operations, and performance across buildings.  

Below are example projects or pilots tackling the challenges in smart software: 
 Unitil Energy virtual power plant pilot with ReVision Energy and Eguana Technologies 
 Advanced Energy Intelligence’s interactive energy map of the City of Boston for portfolio 

management 

Secondary Subsectors  

Climate Resilient Design  
 Energy storage 

 

11 Greentech Media (2018). Massachusetts Rejects Smart Meter Rollouts, as Competitive Energy Undermines the Business Case. 
https://www.greentechmedia.com/articles/read/massachusetts-rejects-smart-meter-rollouts-as-competitive-energy-
undermines  

https://www.globenewswire.com/news-release/2019/09/19/1918032/0/en/Unitil-Energy-Pilots-Virtual-Power-Plant-in-Massachusetts-with-ReVision-Energy-and-Eguana-Technologies.html
http://www.aeintelligence.com/city-of-boston
https://www.greentechmedia.com/articles/read/massachusetts-rejects-smart-meter-rollouts-as-competitive-energy-undermines
https://www.greentechmedia.com/articles/read/massachusetts-rejects-smart-meter-rollouts-as-competitive-energy-undermines
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In addition to cost-effectiveness, energy storage is of increasing interest to building owners for energy 
resiliency. Back-up batteries ensure access to power in the event of electrical grid failure. Cities around 
the U.S., like San Francisco, are integrating energy storage into its emergency response plans. These 
planning discussions are still in early stages in the Boston region (e.g. the municipalities of Beverly and 
Wayland have partnered with MAPC and MA DOER to use battery storage to support and protect critical 
infrastructure during emergency events).  

 Flood resilient design 

As waterfront areas continue to be an area of major growth and significant development in region, 
resilient design is at top of mind for developers. A Better City’s Voluntary Resilience Standards outlines 
market options for large commercial buildings in Boston to improve resilient design in the event of 
flooding. 

 Vegetated Roofs 

Outside of strictly energy retrofits, vegetated roofs (including green roofs, blue-green roofs, and purple 
roofs, among others) are additional strategies to address stormwater management, mitigate urban heat, 
and improve urban resiliency. While this space is continuously evolving, purple roofs are emerging as 
leaders given the lightweight technology and high retention potential.  

Auxiliary Retrofits 
 Flood retrofits 

In the event of substantial damage from flooding, renovations must comply with flood regulations and 
applicable energy standards. As building owners undergo flood retrofits, electrical, mechanical, HVAC 
equipment may need to be elevated to be above the base flood elevation level. These instances present 
opportunities to replace old, high-emitting technologies with more efficient systems. When conducting 
site elevation retrofits, property owners can use recycled materials in the fill to reduce costs and 
improve circularity. 

 Historic preservation 

Historical buildings undergoing preservation are points of opportunity for deep energy retrofits.  

 Roof upgrades 

Buildings undergoing roof upgrades for non-energy related reasons may enhance the roof further to 
account for renewable generation and/or low carbon heating equipment.   

Advanced Materials 
 Insulation Material  

Building Envelope Materials (BEM), a firm that has developed a closed cell polyurethane foam as 
insulation material observed a growing opportunity for advanced materials that improve energy 
efficiency as state utility renewable energy funds have exhausted most easy, low cost improvements 

https://www.abettercity.org/assets/images/Voluntary_Resilience_Standards.pdf
https://www.purple-roof.com/
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and are looking for other options to invest in.12 BEM also remarked that the main constraint they faced 
was from contractors, as the installation of advanced materials can be a physically demanding task that 
is hard to find consistent labor availability for.  

Integrated Solutions 
Stakeholders expressed significant interest in integrated, as opposed to single issue, solutions. The 
following items emerged as opportunities for integrated and innovative solutions that combine multiple 
technologies or services.  

 Alternative heating and building envelope enhancements 

In order for alternative heating technologies to be cost effective, building envelopes must be efficient. 
Integrated and efficient envelopes (i.e. air sealed, well insulated, window and glazing design, etc.) 
reduces the energy use and operating costs, and therefore the quantity and size of HVAC systems 
needed further reducing costs.  

 Smart software for integrating solar and storage 

Cost-effective and efficient strategies are needed to better integrate intelligent software with solar 
panels, battery storage, and inverters. Ideally, this technology could either be used as a single unit or be 
able to integrate into existing solar arrays, and allow communication between the user and other home 
systems.  

 Renewable generation and electric vehicle charging 

Electric vehicles (EVs) are continuing to penetrate the Boston market more substantially and at 
increasingly more cost-effective rates with notable support from the local and state government. Solar 
PV energy can be integrated with EV for cleaner charging. EV batteries can even serve as back-up power 
for home energy through extractable modular battery technologies.  

 

12 For more on Massachusetts Renewable Energy Trust Fund, see https://programs.dsireusa.org/system/program/detail/732  

https://programs.dsireusa.org/system/program/detail/732


 

22 

 

Other Gaps and Opportunities for Innovation  
 Single and Small Multi-Family Homes 

As previously noted, the small residential sector represents the 
greatest opportunity in terms of number of buildings. 
Decarbonizing this stock will require electrification of heating and 
cooking systems, and energy efficiency measures appropriate to 
the age and design of the buildings.  

While the application of these technologies is straightforward 
and readily implementable, the magnitude of the market 
presents significant opportunities and scaling challenges. 
Feedback from the MassCEC’s HeatSmart Program, a grassroots 
heat pump rebate program, has found that specialized 
contractors that focus only on electrification and efficiency tend 
to deliver the best results. By operating lean, these contractors 
can leverage their experience to quickly identify any challenges 
that may result in problems (incorrect system sizing, etc.). 
However, the number of contractors currently remains small.  

Given the large size of the market and its barriers, there are a 
number of potential opportunities for supporting contractors or 
operating as a contractor. Data assets such as public building 
data (permits, assessor’s data) and demographics datasets can be 
used to identify likely customers and reduce customer acquisition 
costs. 13  

 Public Sector Buildings  

There are approximately 100 municipalities in Greater Boston. 
Recent climate action plans of Boston, Cambridge, Somerville and 
other communities within the region have specifically called for 
net zero new municipal buildings, or investment in energy 
efficiency and electrification in existing municipal buildings. This 
cohort, while small, is singled out in these plans due to cities’ 
direct ownership of these assets – as opposed to private sector 
assets which cities’ abilities to regulate are currently limited. As 
such cities are leading by example. Given commonalties in public 
sector buildings uses (schools, libraries, public housing, offices, 
and maintenance) there is an opportunity to provide “packaged” 
solutions to cities in their municipal decarbonization efforts. 

 

13 MassGIS contains publicly available datasets and shapefiles, including Census/demographic data. 

Single Family Homes & Efficiency 
Requirements 

There is currently no requirement 
for single family homes in 
Massachusetts to pursue energy 
efficiency improvements unless 
they are undergoing a substantial 
improvement. Upon renovation, 
they are required to comply with 
the state building code, which 
establishes standards for 
insulation, building materials, etc. 
A more aggressive set of 
standards, referred to as “the 
Stretch Code” has been adopted 
by many communities across the 
Commonwealth, including a 
majority of those in the Greater 
Boston region, see this map.  Many 
single-family homeowners 
voluntarily pursue energy 
efficiency improvements in 
attempt to reduce electricity costs. 
Massachusetts has established an 
incentive program, MassSave, that 
helps homeowners receive free 
energy audits and provides rebates 
on many common improvements, 
including insulation and air sealing, 
as well as the purchase of energy 
efficient heat systems and 
appliances.  

Visit these sites for more 
information on the  Massachusetts 
Stretch Code and MassSave. 

 

https://data.boston.gov/dataset/approved-building-permits
https://docs.digital.mass.gov/dataset/massgis-data-standardized-assessors-parcels
https://docs.digital.mass.gov/dataset/massgis-data-layers#regareas
https://www.mass.gov/doc/stretch-code-adoption-by-community-map/download
https://www.mass.gov/info-details/building-energy-code
https://www.mass.gov/info-details/building-energy-code
https://www.masssave.com/%20https:/www.masssave.com/
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However, given the COVID-19 pandemic, municipalities may be resource-limited in the near term. 

 Lab/Hospital Ventilation  

Laboratories and hospitals are a particular challenge for decarbonization given their high demands for 
ventilation. During the first months of the COVID-19 pandemic many lab and hospital property owners 
cited the increased need for ventilation as something that would make it harder to cost effectively 
decarbonize their buildings. New air scrubbing or energy savaging technologies would help these 
buildings improve indoor air quality and reduce energy consumption to meet both goals. For example, 
enVerid modules pairs energy efficiency with improved air quality. 

Greater Boston contains nearly 50 million square feet of laboratory and hospital space with an 
estimated $1 billion retrofit market size, and much of this stock is likely to have ventilation systems near 
or past depreciable lifespans. 

 Energy Audits and Data 

Conducting comprehensive energy audits remain costly. Auditing the entire Boston market would range 
from $300 million to over $1 billion. However, with increased focus on decarbonization efforts and 
maximizing locational value, there could be large value in mapping out priority and cost-effective 
decarbonization opportunities. As demand increases, there is opportunity to revisit strategies that failed 
to take off in the past such as thermal imaging, remote sensing, image analysis, comparative 
benchmarking, and leveraging thermostat and operational data, to more rapidly and cost effectively 
conduct audits. 

 
 

https://enverid.com/building-owners/
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V. Actor Profiles 

Key Market Actor Types  

Overview 
To support Dutch clean tech business efforts to better understand the various players within the Boston 
retrofit market, Cadmus has outlined 9 relevant market actor types, including: government, designers, 
engineers, property managers, tech providers, non-profits, large institutional customers, research 
institutes, and utilities. For each actor type, Cadmus has outlined a description of their role and 
influence in the buildings retrofit landscape and includes a sample list of actors.  

Of the actor types described, designers and engineers are most engaged in deep energy retrofits and 
efficiency practices. The onus to realize innovative solutions, however, stems from their clients’ (i.e. 
building owners) requests. Property owners and managers who choose to go beyond energy efficiency 
requirements do so when they have awareness for and care about sustainability efforts. In large 
commercial and multifamily properties, owners generally follow the interest of their tenants.  

Meanwhile, tech providers promote their technologies so that those manufacturing high performance 
building materials and systems are more engaged in championing the concepts of energy efficiency 
(and, by proxy, their products) to building owners (and the designers/engineers they rely on). As new 
supportive legislation (e.g. building performance standards, stretch code amendments, etc.) slowly drive 
the market, government relies on designers/engineers to know what is needed to ensure compliance. 
When unfamiliar, these designers/engineers then leverage tech providers to identify the products 
needed.  

Actor Types 
Actor Type:  Government 

Description 

Government actors currently play a central role in driving the Greater Boston building retrofit 
market. There are multiple layers of government and agencies that influence different aspects of 
building development, design, finance and permitting. In Massachusetts the State Government is 
responsible for building codes and local governments are responsible for building permits and 
inspections. In many cases, key incentive programs are administered through state agencies, 
including the Massachusetts Clean Energy Center and Massachusetts Department of Energy 
Resources.  

Boston’s Building Energy Reporting and Disclosure Ordinance (BERDO) requires large commercial 
and multifamily residential buildings 14 to report their annual energy use and conduct an energy 

 

14 Buildings that meet the following criteria are required to comply: (1) Nonresidential buildings that are 35,000 square feet or 
larger. (2) Residential buildings that are 35,000 square feet or larger, or have 35 or more units. (3) Any parcel with multiple 
buildings that sum to 100,000 square feet or 100 units. 

https://www.boston.gov/departments/environment/building-energy-reporting-and-disclosure-ordinance
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assessment or significant energy action every 5 years. The City of Cambridge also has a Building 
Energy Use Disclosure Ordinance (BEUDO) requiring large properties15 disclose energy usage. 

The Stretch Energy Code is an appendix to the Building Code that gives communities the option to 
go beyond to improve building efficiency in new constructions. There are currently 284 
municipalities in Massachusetts that have adopted the current Stretch Code (see this map by 
community). However, as noted above, a new Net Zero Stretch Code is currently being proposed.  

Additionally, some municipalities, like Boston, Somerville, Brookline, and Watertown, among 
others, have passed zoning ordinances to require applicable buildings to meet LEED standards. 
Boston and Cambridge both have net-zero action plans in place. MAPC is currently working with 
the Towns of Arlington and Natick and the City of Melrose to currently draft their net-zero plans.  

Other strategies to stimulate building decarbonization of interest for regional municipalities in the 
region include carbon emissions performance standards for private buildings.  

Sample 
Local Actors 

 City of Boston 
 City of Cambridge 
 Massachusetts Clean Energy Center (MassCEC) 
 Boston Green Ribbon Commission (BGRC)  
 Boston Planning and Developing Agency (BPDA) 

 Metropolitan Area Planning Council (MAPC) 
 Massachusetts Department of Energy Resources 

(DOER) 
 U.S. Department of Housing and Urban 

Development (Green Retrofit Program) 
 Boston Housing Authority 

Actor Type: Building Owners and Managers 

Description 

Building owners and managers are required to comply with building codes, ordinances, standards 
and other regulations that support deep energy retrofits. They are also responsible for conducting 
business in ways that support climate and sustainability goals, with many owners volunteering to 
go beyond energy standards. Large commercial and multi-family buildings generally act in the 
interest of their tenants, and the trend is moving increasingly towards more efficient, integrated 
buildings.  

Generally, building owners own and operate their heating, cooling, and hot water systems, and 
therefore hold the power to transition these systems away from fossil fuels and into cleaner, 
electric technologies, like heat pump technologies.  

Industry leaders, like Boston Properties and Winn Companies are paving the way for green 
buildings by employing emission reduction and energy conservation measures in their own 
portfolios, such as building envelope enhancements, strategic electrification, and HVAC and 
lighting upgrades. In the Greater Boston Area, Boston Properties and Winn Companies operate 
nearly 50 buildings and over 80 buildings, respectively.  

Sample 
Local Actors 

 Boston Properties 
 Winn Companies 
 Alexandria Real-Estate Equities 

 Equity Residential 
 JLL Boston 
 HYM Investment Group 

Actor Type:  Designers 

Description Building designers and architects play an integral role in informing building owners about the 
opportunities and design solutions for building retrofit projects. Passive house and net zero design 

 

15 Buildings that meet the following criteria are required to comply: (1) One or more non-residential building(s) where such 
building(s) singly or together contain greater than 25,000 square feet. (2) Residential unit with more than 50 units. (3) 
Municipal properties greater than 10,000 square feet.  

https://www.cambridgema.gov/CDD/zoninganddevelopment/sustainablebldgs/buildingenergydisclosureordinance.aspx#:%7E:text=The%20Building%20Energy%20Use%20Disclosure,greenhouse%20gas%20(GHG)%20emissions.
https://www.mass.gov/doc/stretch-code-adoption-by-community-map/download
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concepts are increasingly gaining traction. As buildings undergo major renovations, it is crucial for 
architects to design well-insulated projects with high performing envelopes and mechanical 
systems and, where possible, integrate renewable energy generation.  

Sample 
Local Actors 

 Studio G Architects 
 Architerra 
 Sasaki 
 Arrowstreet 
 Amacher & Associates Architects 
 Gensler 

 Zero Energy Design 
 Placetailor Associations 
 Touloukian Touloukian Inc. 
 Reverse Architecture 
 Resilient Design Institute (RDI) 

Actor Type: Building Engineers 

Description 

In addition to leading retrofit projects, building engineers are also conducting much of the research 
in building sustainability (e.g. feasibility studies, trend analyses, building performance lab analytics, 
etc.). Many engineers also participate in local committees and professional associations; such as 
the Boston Society for Architects (BSA) and American Society of Heating, Refrigerating, and Air-
Conditioning Engineers (ASHRAE); to maintain appraised of technological innovations.  
 
There is an upwards trend of engineering firms going beyond compliance requirements and 
developing energy-positive projects. Some firms recognize the need for decarbonization and 
energy efficiency in their operations and are setting goals for themselves. For example, Burro 
Happold set the following targets: all new building projects to be zero net carbon (ZNC) by 2030, 
and all projects (new construction and substantially improved) to be ZNC by 2050.  

Sample 
Local Actors 

 Stantec 
 Buro Happold 
 Thornton Tomasetti 

 Turner Construction 
 Arup 

Actor Type: Tech Providers 

Description 

Tech providers are the local firms that supply the goods and services for deep energy retrofits. 
These main areas where tech providers operate range from building envelope and façade 
materials, battery storage, smart software, and other forms of low- or no-carbon technologies, 
such as solar PV and ASHPs. For a comprehensive list of local tech providers, see MassCEC’s list of 
portfolio companies and commercially-ready technologies. 

Included in the list below are also clean technology startup incubators that support the 
commercialization of start-up technologies. Some incubators, like Greentown Labs, also provide 
shared equipment and lab space, opportunities for community collaboration and peer learning, 
and prototype manufacturing assistance.  

Other tech providers beyond the scope of this analysis include: wastewater treatment, battery 
recycling, and community solar technologies and services, among others.   

Sample 
Local Actors 

 Schneider Electrics 
 Stem  
 American Microgrid Solutions 
 Enel X  
 Sunrise Erectors 
 Demand Q 

 New England Solar Hot Water 
 Guardian Energy Management Services  
 Sun Run  
 ENGIE Services U.S. 
 Greentown Labs  
 Boston Robotics  

Actor Type: Non-Profits 

https://www.masscec.com/masscec-portfolio-companies
https://www.masscec.com/deploy-mass-commercially-ready-technologies-list
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Description 

There are numerus non-profits in the Boston area committed to advancing the retrofit market, 
with varying extents and focus areas. For example, some organizations (e.g. NEEP) are 
concentrating on regional collaboration to connect stakeholders in business initiatives that support 
decarbonization goals. Another example are non-profits that provide HVAC/energy services (e.g. 
ABCD’s Weatherization Assistance Program).  

Sample 
Local Actors 

 Innovation Network for Communities: 
Building Electrification Initiative (BEI) 

 A Better City (ABC) 
 Northeast Clean Energy Council (NECEC) 

 Action for Boston Community Development 
(ABCD) 

 New Ecology  
 Northeast Energy Efficiency Partnerships 

(NEEP) 
Actor Type: Large Institutions 

Description 

Greater Boston is a hub for higher education and healthcare services. University campuses and 
medical centers are high energy users with large potential for significant cost and energy savings 
due to economies of scale. Many large institutional consumers already have strategic energy 
management plans (SEMPs), or a roadmap for strategic energy planning and investment, 
demonstrating their interest in efficiency upgrades. For example, Mass General Hospital’s SEMP 
sets targets for energy consumption reduction and increased use of renewable energy sources.   
 
Larger buildings also provide greater opportunities for “bundling” clean tech solutions (e.g. 
distributed generation, microgrids, combined heat and power) and have more space to house large 
equipment that would otherwise be infeasible in smaller residential properties. These institutional 
players are also interested in a “portfolio management” approach, seeking energy efficiency 
opportunities across a campus or set of buildings and properties.  

Sample 
Local Actors 

 Boston University  
 Harvard University (e.g. Hilles Library) 
 Milton Academy 
 Mass General Hospital  
 Boston Medical Center  
 Colonnade Hotel 

 Harvard Pilgrim Health Care  
 JSB Industries (office in Lawrence, MA) 
 Kraft Sports Group (Gillette Stadium) 
 Partners Healthcare (data center in 

Needham) 
 Museum of Science 

Actor Type: Research Institutes 

Description 

Research institutes are driving the analysis of building retrofits performance and technologies as 
well as the challenges of deep decarbonization. Research in this field cover all primary and 
secondary subsector focus areas, and range considerable. Examples of ongoing research in this 
field include: Accelerating the Energy Transition: Pathways for Carbon Neutral Buildings (BU ISE), 
smart heating and cooling systems (CGBC), life cycle tradeoffs for insulation retrofits (CGBC), and 
more.  

Sample 
Local Actors 

 Harvard Center for Green Buildings and 
Cities (CGBC) 

 Rocky Mountain Institute (national) 

 Boston University Institute for Sustainable 
Energy (BU ISE) 

Actor Type: Utilities  

Description 

In Massachusetts, natural gas and electricity are deregulated markets, meaning consumers are 
able to purchase their electricity from a number of retail suppliers. The Greater Boston region is 
served by Eversource, National Grid and several other municipal electricity providers (see this map 
for more details).  
Local utilities play several different roles in the buildings retrofit market: 
 Utility data is crucial to accurately evaluate building performance and determine energy and 

https://www9.nationalgridus.com/masselectric/business/energychoice/4_supplier_list.asp
https://www.mass.gov/files/documents/2017/09/11/map-of-electric-company-service-territories-by-municipality.pdf
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cost savings before and after an energy retrofit.  
 Utilities offer various programs to support energy retrofits ranging from energy efficiency and 

weatherization, heat pump rebates, battery storage to reduce peak demand from the grid, etc. 
The MassSave program is utility-led initiative that provide energy assessments and financial 
incentivizes for building efficiency improvements to its customers.  

 Utilities often champion studies for further research and pilot projects to evaluate the 
performance of retrofits  (e.g. the National Grid Deep Energy Retrofit Pilot). 

Sample 
Local Actors 

 National Grid 
 Eversource  Unitil 

 
Actor Profiles  
 Cadmus outlined 8 actor profiles below, each includes a description of the organization, relevant case 
studies, and points of contact , where available.  

Government  

City of Boston: Boston Planning and Development Agency (BPDA) 
The City of Boston has committed to net neutrality by 2050, with a goal to retrofit and electrify at least 
80% of existing buildings stocks. In its 2019 Climate Action Plan Update, Boston established a series of 
policy initiatives for building decarbonization and greenhouse gas emissions reduction, such as setting a 
carbon emissions performance standard for privately owned buildings, among others. Boston is also 
seeking to expand financing mechanisms for retrofits, expand workforce development programs for 
building decarbonization, and develop guiding documents for buildings to meet deep energy retrofit 
goals. These strengthened policies are expected to significantly drive the market. 

 Relevant Policies 
The City of Boston is currently undergoing a process to strengthen its green building zoning 
requirements to a zero net carbon standard. Building developers undergoing major renovations must 
submit a Carbon Neutral Assessment, per Article 37 of zoning review requirements. Additionally, by 
2021, properties undergoing substantial improvements will not receive approval from the Boston 
Planning and Development Agency (BPDA) if they do not meet zero net carbon (ZNC) or ZNC-ready 
requirements.  

 Contact 
John Dalzell, Senior Architect for Sustainable Development 
 

City of Boston Partnership with the Innovation Network for Communities: Building Electrification 
Initiative (BEI) 
BEI is supporting 6 U.S. cities, including Boston, by providing the tools, resources, and strategies to 
equitably accelerate the transition of building systems away from fossil fuels and toward high efficiency 
electric technologies. To achieve this goal, BEI is working with city governments to implement strategies 
that develop their local market for heat pumps by increasing demand and building local supply chains; 

https://www.nrel.gov/docs/fy14osti/61172.pdf
https://www.boston.gov/sites/default/files/imce-uploads/2019-10/city_of_boston_2019_climate_action_plan_update_4.pdf
http://www.bostonplans.org/planning/planning-initiatives/article-37-green-building-guidelines
https://www.beicities.org/
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develop partnerships with states, utilities, manufacturers, and other regional and national actors that 
will be needed for the long-term transition; and invest in equitable strategies that prioritize the needs of 
frontline communities.  

 Relevant Projects 
In Boston, BEI is working with the City to identify retrofit packages for electrification and energy 
efficiency in small and multifamily buildings, with technical assistance support from Cadmus. This 
project includes a market segmentation analysis to update the Boston building inventory, the 
development of retrofit strategy recommendations for select typologies (e.g. air source heat pumps, 
heat pump water heaters, air to water heat pumps, weatherization, solar PV, and 
replacement/displacement strategies), program design to encourage electrification, and guidance for 
workforce development in energy and/or HVAC-related fields.  

The final market segmentation report can be found here, along with the Boston building inventory and 
excel workbook of analyzed retrofit strategies and final recommendations for retrofit packages.  

 Contact 
Jenna Tatum, Director 

Massachusetts Clean Energy Center (MassCEC) 
Largely funded through electric bill surcharges, MassCEC is a quasi-public agency (i.e. independent 
government corporation, governed by Board of Directors, and publicly funded) dedicated to developing 
the clean energy economy and workforce. MassCEC funds over 40 programs across various clean energy 
subsectors ranging from financial incentives for clean energy adoption, incubation services (e.g. 
financing) for startups and tech development, and workforce development programs. 

 Relevant Projects 
The ongoing Triple Decker Design Challenge seeks to identify replicable solutions for deep 
decarbonization in small multifamily buildings and achieve net zero in this typology. MassCEC’s demand 
aggregation programs like Solarize Mass and HeatSmart Mass reduce installation prices for consumers 
through a competitive installer selection and group purchasing process at the municipal level. Since 
2011, Solarize Mass has support 3,759 contracted systems, or 25,661 kW, in 85 communities. Since its 
pilot in 2018, HeatSmart Mass16 has led to 345 contracted systems in 15 communities. Additional 
relevant projects include the Whole-Home Air-Source Heat Pump pilot program and Residential- and 
Small-Scale Solar Hot Water program. 

 Contacts 
Meg Howard, Program Director 
Beverly Craig, Senior Program Manager 

 

16 Includes air-source heat pumps, ground-source heat pumps, solar hot water, and automated wood heating 

https://data.boston.gov/dataset/boston-buildings-inventory
https://www.masscec.com/
https://www.masscec.com/solarize-mass-program-results
https://www.masscec.com/heatsmart-massachusetts-program-results
https://www.masscec.com/air-source-heat-pumps-1
https://www.masscec.com/solar-hot-water
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Building Developer 

WinnCompanies 
WinnCompanies is an award-winning national developer and manager of high-impact housing 
communities setting the standard for green affordable housing in both new construction and existing 
buildings. WinnCompanies is a Better Buildings Challenge partner and has undertaken numerous 
building retrofit projects. WinnDevelopment, a part of WinnCompanies, leads solar power development 
on multifamily buildings guided by principles of sustainable development and energy efficiency. In 
Boston, project teams are experts in state and local incentives (e.g. Home Performance with Energy 
Star) and certification programs (e.g. LEED and Enterprise Green Communities).  

 Relevant Projects  
Castle Square Apartments: Constructed in the 1960s, Castle Square Apartments is an affordable housing 
complex located in the South End of Boston. Along with other key partners, like MA DOER and the Castle 
Square Tenants Organization, WinnCompanies led the largest deep energy retrofits project in the 
nation, at the time in 2011. The Castle Square Apartments retrofit is largely recognized as a “best 
example” in Boston and was identified in a majority of stakeholder interviews. Retrofits included a new 
super-insulated shell wrapped around the concrete building in addition to an insulated reflective roof, 
high efficiency windows, and extensive air sealing. Castle Square Apartments now also feature solar hot 
water systems, LED and CFL lighting, and high efficiency appliances. Total energy use reduced by 36%.  

Oliver Lofts: Originally built in 1867, Oliver Lofts has undergone historic preservation and energy 
retrofits to transform it into today’s high-performing building. This property is Boston’s only mid-rise, 
multi-family redevelopment project designated as LEED Platinum. 

 Contact 
Darien Crimmin, Vice President of Energy and Sustainability 

Technology Developer 

Greentown Labs 
Greentown Labs is the largest startup incubator for climate and clean energy technology in North 
America. Headquartered in Somerville, Greentown Labs supports its members by providing a space, lab 
equipment, and legal and professional services. Many Greentown startups, like Embue (building 
management software), were able to successfully penetrate the market and become commercially 
available. Startups have access to an equipped machine shop, a prototyping lab, a wet lab, and an 
electronics lab, in addition to entrepreneurial mentoring and access to Greentown’s network of partners 
and industry investors.   

 Relevant Projects 
BOSteRDAM Cleantech Link: Greentown labs and the Dutch InnovationQuarter have launched a market 
expansion program to support entrepreneurs in the US and Netherlands. The program will allow 
companies to form partnerships and facilitate market entry.  

https://www.winncompanies.com/winndevelopment/
https://greentownlabs.com/
https://embue.com/
https://greentownlabs.com/partners/
https://www.expandyourmarket.org/bosterdam/#toggle-id-1
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Greentown Labs has a number of startups entering the buildings retrofits market. Relevant member 
companies include: AeroShield (super-insulating windows), Techstyle Materials (energy efficient building 
material), Vespr Solar (PV module attachment), Titan Advanced Energy Solutions (battery storage), 
Transaera (ultra-efficient cooling system), and many others.  

 Contact 
Andrew Takacs, Senior Director of Innovation and Portfolio 
 

Building Envelope Materials (BEM) 
Backed by grant funding from MassCEC, U.S. Department of Energy, and CertainTeed/Saint Gobain, BEM 
has developed a closed cell polyurethane foam as insulation material. By developing their pinhole 
insulation technology to inject their foam into wall cavities in a minimally disruptive manner, BEM’s 
insulation material aims to be easily deployable in retrofit projects. BEM’s technology has increased 
insulation values from R10 to R23 and has been demonstrated to reduce energy usage by 25% or more, 
in typical 1950's-era fiberglass insulated wall. 

 Relevant Projects 

The Boston Housing Authority (BHA) has engaged BEM to use its material to retrofit about 10,000 
electrified housing units. This project was the culmination of BEM building a relationship with BHA 
during its earlier funding stages to better understand interests from building owner’s perspective, and 
the successful completion of pilot projects to BHA’s satisfaction.  

 Contact 
Doug Lamm, CEO  
 

Designers 

Studio G Architects 
Studio G is an architecture and interior design firm focused on environmental, economic, and social 
sustainability. Their portfolio ranges from designing sustainable residences, commercial centers, schools, 
and gathering spaces all around the Greater Boston area.  

 Relevant Projects 
In 2018, Studio G renovated the 1968 Haverhill District Courthouse by conducting structural and energy 
efficiency upgrades, including a new HVAC system, high performing windows, and LED light fixtures 
throughout the site. Studio G has been awarded several ultra-sustainable E positive projects in the 
Boston area, such as E+ Marcella Highland and E+ Parker Terrace Housing, pairing passive house 
principles with on-site renewable energy generation. 

 Contact 
 

https://www.bematerials.com/about
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Sayo Okada, Program Manager and Passive House Consultant 
 

Large Institutional Customers  

Boston University (BU) 
With its own Climate Action Plan, BU set a goal to be carbon neutral campus-wide by 2040. As a result, 
sustainability and energy efficiency are key drivers of all construction projects for both new construction 
and building retrofits. In 2019 alone, projects ranged from: campus-wide solar feasibility study, lighting 
upgrades, Energy Star appliance replacements, façade/window replacements and weatherization. BU 
also contains the Institute for Sustainable Energy, which co-authored the Carbon Free Boston Buildings 
Technical Report and is conducting ongoing research on building decarbonization.  

BU has 176 small multi-family-like student housing buildings. BU is conducting ongoing research on one 
property to understand the procedures, costs, and challenges related to retrofitting the typology to net 
zero and passive house design. Researchers are modeling the impact of what costs and impact would be 
of three conservation measures intended to reduce infiltration losses.  

 Relevant Projects  
In 2015, BU completed a façade retrofit of the Law Tower, originally constructed in 1965. This project 
included building system upgrades, building envelope repairs, façade restoration, and window 
replacements, among other things. Additionally, in 2014, BU upgraded the lighting at the Track and 
Tennis Center with efficient LED bulbs and smart controls. The fixtures were projected to save 770,000 
kWh annually, or a 40% reduction in energy use.  

More information on BU’s development projects can be found on their sustainability website.  

 Contact 
Dennis Carlberg, Associate Vice President for University Sustainability  
 
 

 

http://www.bu.edu/sustainability/what-were-doing/green-buildings/
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VI. Appendix 

Literature Review  
Carbon Free Boston Report Summary Report and Energy Technical Report 
Published in 2019 by the Green Ribbon Commission at the request of Mayor Martin J. Walsh, the Carbon 
Free Boston report identifies specific steps for the City of Boston to meet its goal of carbon neutrality by 
2050. The report recommends three mutually reinforcing strategies: 1. deepen energy efficiency, 2. 
electrification and 3. purchase of 100% clean energy. Improving the efficiency of buildings is a top 
priority as 2/3 of Boston’s greenhouse gas (GHG) emissions come from buildings, including the use of 
electricity, heating oil, and natural gas used to supply heat and hot water. The report notes that existing 
buildings will pose a significant challenge as 85% of Boston’s projected 2050 building square footage 
exists today. In particular, buildings constructed prior to 1950 are in need of retrofits and most “have 
less insulation, are less airtight, and use older, inefficient equipment, all of which result in higher energy 
use and GHG emissions compared with newer buildings.” The report also notes that Boston is in the 
midst of a major building boom and has added 4-6 million square feet of new building space per year 
since 2014. The residential sector presents a growing market and the report projects the addition of 
77,500 new housing units by 2050. While Boston will seek to require new construction meet net zero 
building codes, the report identifies a need for deep energy retrofits of 2,000-3,000 buildings per year.   

The Commercial Net Zero Energy Building Market in Boston, a 2017 report by the Boston Green Ribbon 
Commission and A Better City, identified commercial buildings as contributing to 52.2% of the City of 
Boston’s greenhouse gas (GHG) emissions.17 The report situates the net zero energy building market as 
a key sector for growth to support city and statewide goals to achieve ambitious emissions reductions 
targets. It highlights that in cold-weather climates like Boston, in addition to on-site renewables a 
combination of a shift in energy mix through suppliers, overall energy efficiency improvements, and 
more widespread off-site renewable energy (RE) purchase options are needed for more net zero 
buildings in Boston. Operations and maintenance capacity, higher additional capital costs for renewable 
energy technologies, and perceptions of feasibility are cited as three main barriers to overcome. The 
report concludes with case studies of successful, cost-efficient retrofit and new construction projects.  

Thermal Electrification of Large Buildings in the Commonwealth, a 2020 study also written by A Better 
City and the Green Ribbon Commission with support from Cadmus, highlighted both most prevalent and 
emerging technology options for electrification. By transitioning the processes for heating, cooling, and 
hot water to non-fossil fuel-based options, buildings can significantly reduce their energy expenditures. 
Air source heat pumps, variable refrigerant flow heat pumps, and ground source heat pumps were 
identified as the most common technologies used while hydrogen, air-to-water heat pumps, and district 
geothermal as emerging technology options that could be poised to enter the market soon. High upfront 

 

17 Most actions taken since 2017 are still in planning and designing phase, thus the consultant team believes this number is still 
relevant and up to date 

https://www.greenribboncommission.org/document/executive-summary-carbon-free-boston/
https://open.bu.edu/handle/2144/39216
https://www.greenribboncommission.org/wp-content/uploads/2017/05/abc-rpt-netzero-4.17-final-1.pdf
https://www.abettercity.org/assets/images/Buildings%20Electrification%20Report%20Reduced.pdf
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costs, a lack of compelling policy and regulatory incentives, and split incentives between tenants and 
building owners were cited as three challenges for further adoption of building electrification.  

Additional resources recommended by interviewees, include:  
 Research Gap Analysis for Zero-Net Energy Buildings (2019), California Energy Commission.18  
 The Building Electrification Primer for City-Utility Coordination (2019); Cadmus Group, BEI, 

USDN, and CNCA.19 
 Deep Retrofit Value Practice Guide (2014), Rocky Mountain Institute.20 
 Net Zero Energy Buildings (2016), Whole Building Design Guide. 21 
 Multifamily Energy Efficiency Retrofits: Barriers and Opportunities for Deep Energy Savings 

(2016), NEEP.22  
 Zero Energy Buildings in Massachusetts: Saving Money from the Start (2019), USGBC 

Massachusetts.23 
 Integrated Zero Energy Ready Retrofit Solution for Multifamily Renovations (2019), U.S. 

Department of Energy: Office of Energy Efficiency & Renewable Energy.24 
 Energy Efficiency and Net-Zero Buildings: GSA & RMI Answer the Call (2015). Rocky Mountain 

Institute.25 
 GeoMicroDistrict Feasibility Study (2019), HEET and Buro Happold Engineering.26  
 Northeast/Mid-Atlantic Air Source Heat Pump Market Strategies Report 2016 Update (2017), 

NEEP.27 
 

  

 

18 https://ww2.energy.ca.gov/2019publications/CEC-500-2019-031/CEC-500-2019-031.pdf 
19 http://carbonneutralcities.org/wp-content/uploads/2019/09/Building-Electrification-Primer-for-City-Utility-

Coordination_Final-7.31.pdf 
20 https://rmi.org/blog_2014_01_22_rmi_releases_deep_retrofit_value_practice_guide/ 
21 https://www.wbdg.org/resources/net-zero-energy-buildings 
22 https://neep.org/sites/default/files/resources/REEO_MF_Report.pdf 
23 https://builtenvironmentplus.org/wp-content/uploads/2019/09/ZeroEnergyBldgMA2019.pdf 
24 https://www.energy.gov/sites/prod/files/2019/05/f62/bto-peer%E2%80%932019-rmi-integrated-ze-ready-retrofit-

solution.pdf 
25 https://rmi.org/wp-content/uploads/2017/04/GSA_P_to_P_WS_2015-Exec_Summ.pdf 
26 https://heetma.org/wp-content/uploads/2019/11/HEET-BH-GeoMicroDistrict-Final-Report-v2.pdf 
27 https://neep.org/sites/default/files/NEEP_ASHP_2016MTStrategy_Report_FINAL.pdf 

https://ww2.energy.ca.gov/2019publications/CEC-500-2019-031/CEC-500-2019-031.pdf
http://carbonneutralcities.org/wp-content/uploads/2019/09/Building-Electrification-Primer-for-City-Utility-Coordination_Final-7.31.pdf
http://carbonneutralcities.org/wp-content/uploads/2019/09/Building-Electrification-Primer-for-City-Utility-Coordination_Final-7.31.pdf
https://rmi.org/blog_2014_01_22_rmi_releases_deep_retrofit_value_practice_guide/
https://www.wbdg.org/resources/net-zero-energy-buildings
https://neep.org/sites/default/files/resources/REEO_MF_Report.pdf
https://builtenvironmentplus.org/wp-content/uploads/2019/09/ZeroEnergyBldgMA2019.pdf
https://www.energy.gov/sites/prod/files/2019/05/f62/bto-peer%E2%80%932019-rmi-integrated-ze-ready-retrofit-solution.pdf
https://www.energy.gov/sites/prod/files/2019/05/f62/bto-peer%E2%80%932019-rmi-integrated-ze-ready-retrofit-solution.pdf
https://rmi.org/wp-content/uploads/2017/04/GSA_P_to_P_WS_2015-Exec_Summ.pdf
https://heetma.org/wp-content/uploads/2019/11/HEET-BH-GeoMicroDistrict-Final-Report-v2.pdf
https://neep.org/sites/default/files/NEEP_ASHP_2016MTStrategy_Report_FINAL.pdf
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Interest in International Technologies and Initiatives 
Across all 11 interviews, there was strong interest in partnering with Dutch/European companies to 
scale up adoption of technologies and fill local market gaps. This included interest in small-scale versions 
of existing technologies (e.g. heat pumps, central hot water systems, etc.) and affordable prefabricated 
structures28.  

The following are names of specific international companies, technologies, or initiatives that 
stakeholders highlighted during the interview phase.  

 Energiesprong: 
o Dutch initiative, prefabricated panels and integrated whole-home approach 

 Fraunhofer:  
o German-based, has Boston Center for Manufacturing Innovation 

 Scneider Electric 
o European multinational company, various clean energy technologies 

 Gutex  
o German-based, insultation products 

 Zehnder  
o Swiss-based, heat and energy recovery ventilation units 

 Bouwgroep Dijkstra Draisma (BGDD):  
o Dutch-based, facade panel supplier  

 Good Life Heating:  
o Portuguese manufactured, solar hot water solutions  

 Sanden: 
o Japanese-based, CO2 heat pump water heater 

 Merlin Solar  
o Philippines-based, light-weight PV integration with shingle/other roof types 

 Navien: 
o Korean-based, water heaters 

 

 

28 One interviewee identified the use of panels as shading structures as an additional method to enhance the building envelope, 
like the Germany company GLASSCON’s façade design.  

https://energiesprong.org/
https://www.fraunhofer.de/en.html
https://www.se.com/us/en/
https://gutex.de/en/company/about-us/
https://www.zehndergroup.com/
https://bgdd.nl/
https://goodlife-heating.com/solution/solar-heat-pump/
https://www.sandenwaterheater.com/
https://www.merlinsolar.com/
https://www.navieninc.com/about
https://www.glasscon.com/
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	For its size, the Mexican economy generates surprisingly little sea cargo, due to trucking being the dominant modality in international trade - mostly to and from the US - and a large domestic manufacturing base that serves the Mexican market. Mexico´s port system still has much potential to grow but modernization and expansion of certain ports is required, as well as the efficiency with which the ports operate need improvement. Both are areas in which Dutch knowledge and investment could contribute. 
	Along its 11,500 KM of coastline, Mexico has 117 functional ports. The main ports located in the western Pacific Coast are Lázaro Cárdenas, Manzanillo, Ensenada and Salina Cruz. At its eastern coast facing the Gulf of Mexico the seaports of Veracruz, Altamira, Coatzacoalcos and Dos Bocas are the largest and currently most important ports. Lázaro Cárdenas and Veracruz have been designated as Mexico´s ´super ports´ due to their size and economic impact in the surrounding area and the rest of the country.  
	The most recent figures show that in the period January – November 2018, Mexico’s national port system handled a total of 291,7 million tons of cargo, a 3.9% increase compared to the same period in 2017 (SCT, 2018). The type of cargo that made the largest contribution to the total amount of cargo transported through Mexico’s ports were the petroleum and petroleum-based products with 118,4 million tons, equivalent to 40.6% of the total share (SCT, 2018). With this data it becomes clear to what extent Mexico’
	After petroleum and derivatives mineral bulk is the second most handled type of cargo in Mexico. 69.8 million tons were handled corresponding to a 23.9% of the total cargo share. This is followed by 49.2 million tons of containerized cargo corresponding to 16.9% of the total. Then comes general cargo that contributed to 8.7% of the total cargo share in Mexico with 25.3 million tons. Other types of cargo such as agricultural bulk amounted in 2018 to 5.6% of the total cargo handled with 16.2 tons and non-petr
	It remains to be seen what concrete plans AMLO has for the port sector but it is certain that he is looking to give Pemex, the national oil company, a boost after it was forced to give up its monopoly of the oil industry and compete with foreign companies. Mexico has large oil reserves but is still a major importer of gasoline from the United States. AMLO wants to break this dependency and aims to do this with the construction of new refinery at Dos Bocas. This and other projects are discussed later in chap
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	The Mexican government promotes the development of its strategic ports to enhance the country’s exceptional geographical location, and thereby boost exports, international trade, as well as the economy of its internal market. The Mexican government grants concessions of Mexico’s most prominent ports to private companies through a duly constituted entity known as Integral Port Administration (Administracion Portuaria Integral - ¨API¨), which is entrusted with the planning, programming, development, utilizati
	The organizational structure looks as follows: 
	 
	Artifact
	Source: SCT, 2018 
	The APIs were created in the National Development Plan (1989-1994) to assume responsibility over the administration of port premises. There are federal, state owned and private APIs. The mission of the APIs is to stimulate industrial investment, consolidate services and generate business opportunities. It is through the APIs that foreign investors and companies usually coordinate their port development projects.   
	Major port development projects, called masterplans, must go through the API. This entity is granted concessions by the Ministry of Communications and Transport (Secretaría de Comunicaciones y Transportes - ¨SCT¨)  to manage the port and implement those masterplans. It is the SCT who approves the masterplans and those projects generally have a duration of 5 years.   
	The SCT is in charge of the Mexican Port System through the General Coordination of Ports and Mercantile Fleet (Coordinación General Portuaria y Marina Mercante - ¨CGPyMM¨). The CGPyMM is the entity responsible for national port policy and tasked with promoting the role of Mexican ports in the global trade arena.  
	The SCT also grants concessions to stand-alone terminals (outside an API). The most common stand-alone terminal is from Pemex, the state-run oil company that is once again becoming the most important decision maker in the national energy sector thanks to AMLO´s socially oriented administration.  
	 
	Artifact
	           Source: SCT, 2018 
	The CGPyMM coordinates 16 APIs, which are state-owned companies with concessions in 16 strategic federal ports. Those ports have their own API as they are considered to be of national importance. Other minor ports come under the jurisdiction of an API that covers the entire state.   
	Terminals, facilities and services in the nationally strategic important ports are operated by private firms by means of Partial Assignment of Rights contracts underpinned by the Law on Ports and Mercantile Law and are allocated via public tenders. 
	Furthermore, in 2017 the Mexican government established the Trust Fund for the Reinforcement of Port Infrastructure (Fondo para el Fortalecimiento a la Infraestructura Portuaria - ¨FIPORT¨) from profits generated by APIs, under the auspices of the CGPyMM.  
	The most recent change that underpins the development of Mexico´s national ports is the appointment by AMLO’s administration of Javier Jiménez Espriú as the new Minister of the SCT. The new SCT minister also started assembling his own team and appointed important figures relevant for Mexico’s ports namely, Ing. Héctor López Gutiérrez, now head of the CGPyMM. Also, another important member of Espriú´s team is Lic. Claudia Cynthia Sanchez Porras who is the National Director for Ports taking on a wider range o
	By February 2019 the presentation of the SCT’s maritime and port team was completed after assigning all the APIs. The directors of the 16 APIs are the following: 
	API Lazaro Cardenas: Ing. 
	Raul Antonio Correa Arenas 

	API Manzanillo: Cap. Hector Mora Gomez 
	API Altamira: Miguel Ángel Yáñez Monroy  API Coatzacoalcos: Lic. Luis Antonio Luna Rosales   API Topolobampo: Lic. API Coatzacoalcos: Lic. Luis Antonio Luna Rosales   API Topolobampo: Lic. API Coatzacoalcos: Lic. Luis Antonio Luna Rosales   API Topolobampo: Lic. 
	Ing. Ricardo Correa Chairez  API Veracruz: Ing. 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3. Mexico’s strategic ports and their recent development 
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	The following section will provide an introduction to Mexico’s main ports and an overview of the numerous investments that were made during the last presidential term to develop the nation’s ports. 
	 
	Artifact
	     
	     Source: gob.mex/puertosymarina, 23/07/2016 

	As part of a series of major reforms and initiatives, the administration of Enrique Peña Nieto invested € 4,3 billion in the Mexican port sector during its six year term that ended in December 2018. In May 2014 the Mexican government released a multi-year National Infrastructure Plan (PNI) that outlined the major programs and projects of the presidential term. The PNI included plans for the development of the port sector resulting in numerous port development projects, some of which are discussed in further
	Eighty percent of the funds for the development projects in the port and maritime sector came from private funding, which allowed the operational capacity of the ports to increase from 260 million tons of installed capacity in 2012 to 530 million tons by the end of 2018 (gob.mx, 2018). The ultimate goal was to duplicate the installed capacity of the ports in Mexico and this goal was successfully reached. All in all, the results of the PNI have been largely successful. In 2012, Mexico was placed 75th in the 
	Besides the major projects that will be discussed below, several smaller investments were made in other minor ports as well. 
	Until 2018 € 424 million were devoted to the ports of Topolobampo, Tampico, Laguna de Pajaritos, Matamoros, Guaymas, Ciudad del Carmen, Seyba playa and Puerto Vallarta. 
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	3.1.1. Lázaro Cárdenas  
	The port of Lázaro Cárdenas is a key Mexican seaport, located in the state of Michoacán it is one of the largest deep-water seaports in the Pacific Ocean basin. The port was primarily established as an industrial port, equipped to handle dry bulk and liquid cargo, but has been steadily growing and adapted to handle containers and other material as well. Today, the port holds adequate infrastructure to receive the largest vessels (up to 165 thousand tons) and all types of cargo. It has 5 public terminals and
	This port is one of Mexico’s main gates for the exchange of goods and merchandise with Asia and North America, and holds the 2nd place in vessel´s operational productivity among all the ports in the American continent. Besides having good connections to the main distribution centers in all of Mexico, the port has direct access by railroad to the distribution centers in the United States. The railroad is privately-owned with 15 intermodal terminals operated by Kansas City Southern de Mexico. Also, the Salama
	The port´s main imports include iron ore pelletizing systems (Michoacán is Mexico´s biggest producer of iron ore), coal, iron alloy and gasoline/diesel. Its main exports are iron ore, automobiles, wire rod, and aluminum billets. 
	Some of the companies present in this port are APM Terminals (Dutch), SAAM SMIT (Dutch), Arcelor Mittal, Maersk Line, Mexshipping, Pemex, Fertinal, and AEROMAR among others.  
	 
	Artifact
	The port’s most recent development 
	With a projected timeline of 2013-2019, the masterplan of the pacific seaport of Lázaro Cárdenas is nearly finalized. This project consists of an extension of the port through the development of four new terminals that is estimated to cost a total amount of € 471 million (approx. 920 billion MXP). A new container terminal, a general cargo terminal, a specialized vehicle terminal and a grain terminal are being added, which are expected to have an immediate impact on Mexico’s local and international trade gro
	With the new container terminal, the port is expected to become a major container facility due to congestion at the U.S. ports of Los Angeles and Long Beach. In preparation for the port´s increased capacity, the rail- and highway infrastructure running north-south through the center of Mexico has been upgraded in recent years. APM Terminals Lázaro Cárdenas  offers the fastest on-dock intermodal rail access with highly secured daily unit trains to Mexico City, which can save up to 5 days compared to other po
	 
	3.1.2. Port of Manzanillo  
	The port of Manzanillo is located in the state of Colima approximately 350 KM north of the port of Lázaro Cárdenas. Together with the ports of Lázaro Cárdenas and Veracruz, the port of Manzanillo completes the top three of largest Mexican ports. Many experts consider the port of Manzanillo as Mexico’s finest and most important port. Not only does its sheer size make the port a valuable contributor to the country’s overall economy, Manzanillo boasts with the latest technology and port infrastructure. Accordi
	While industrial goods are the main focus of the port of Lázaro Cárdenas, the port of Manzanillo is considered the main entrance of container shipping in Mexico’s west coast. The main imports handled by the port are consumer goods such as clothing, household appliances, food, fertilizers, steel products, paper and spare parts, but agricultural products such as wheat, sorghum, oats, livestock, and various sorts of minerals also constitute an important part of the port´s throughput. The principal exports goin
	í

	The port´s most recent development 
	Together with the Inter-American Development Bank, the Mexican Federal Commission of Electricity (CFE), and the local port authority, the Mexican government planned a € 350 million modernization project for the port of Manzanillo between 2013 and 2015. The modernization project consisted of the design, construction, operation and maintenance of a new container and logistics facility along with the development of a new general cargo terminal. The first phase of the project involved the construction of a two-
	Separated from the port enclosure of Manzanillo but still under the jurisdiction of the API of Manzanillo lies the Laguna de Cuyutlán. It is a lagoon, a type of closed bay with one entrance, where a thermoelectric plant and an LNG station are located. The lagoon counts with the minimum level of infrastructure required for it to be called a port and in 2017 the API Manzanillo performed several feasibility studies for an extension. The port of Cuyutlán´s main business is being the entrance point of LNG. This 
	3.1.3. Port of Ensenada 
	The Port of Ensenada is located in the far north-western corner of Mexico in the state of Baja California. It is a medium sized natural seaport and the main port-of-call for major cruise lines and pleasure boats in Mexico. Although the tourism industry is the port´s main activity, the port authority administers two cargo terminals as well. The port’s main exports are cotton, limestone, crushed rock, bagged stones and sand, and are directly shipped to ports in Hong Kong, Korea, Japan, Malaysia and other Asia
	The port´s most recent developments: 
	In 2017, the port handled 230,185 TEUs of cargo and it is expected that the 300 thousand milestone will be surpassed soon. During the last administration, investments in the Port of Ensenada amounted to approx. € 100 million euros ($ 2 billion MXP), which have benefited the containerized cargo shipping through the port with a 100% increase in throughput, as well as a 50% increase of cruise ship dockings and 85% general cargo increase according to the General Director of the Ensenada Port Authority, Hector B
	 3.1.4. Port of Salina Cruz  
	Salina Cruz is located in the south of the country in the state of Oaxaca near the mouth of the river Tehuantepec. The Gulf of Tehuantepec where the port is located has no natural harbor but with the construction of two breakwaters it was possible to build one. This location was chosen as the Pacific Terminal of the Tehuantepec National Railway that runs along the Tehuantepec Isthmus corridor to the port of Coatzacoalcos in the Gulf Coast. Several proposals have been made for modernizing the inter-oceanic r
	From the point of view of commercial cargo throughput, Salina Cruz is just a regional port. However, due to the large quantity of fuels that is supplied through this port and its redistribution to the rest of the country, Salina Cruz may be counted as a port of national importance. In 2018 (excluding December), the port handled 7.3 million liters of petroleum and derivatives, averaging 750 thousand liters every month (API Salina Cruz, 2018). Apart from the API of Salina Cruz, Pemex also operates its own ter
	 
	 
	 
	 
	 
	Pacific Coast Total Cargo Throughput Data January - November 2018  (All numbers in tons of cargo; M = million, K = thousand) 
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	Lázaro Cárdenas
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	2.54 M 
	2.54 M 

	8 M 
	8 M 

	251 K 
	251 K 

	14.79 M 
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	2.36 M 
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	714 K 
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	1.52 M 
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	- 
	- 
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	203 K 
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	1.46 M 
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	516 K 
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	- 
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	60.9 K 
	60.9 K 

	2.3 M 
	2.3 M 
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	23 K 
	23 K 

	27 K 
	27 K 

	36 K 
	36 K 

	3 M 
	3 M 

	7.3 M 
	7.3 M 

	20 K 
	20 K 
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	Source: SCT, 2018 
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	Opportunities for port development and the maritime sectors are plentiful in Mexico’s eastern coast given the developments in the offshore and deep-sea exploration industries in the Gulf of Mexico. As a consequence of the growth in the energy sector, demand for port development projects are also on the rise because many of these ports are going to function as service points for the activities of the energy industry and need facilities with proper infrastructure to accommodate for the demands.  
	So far, 3 of the 5 new ports that were commissioned in Peña Nieto´s PNI for the Gulf of Mexico have been completed. The ports of Matamoros, Tuxpan and Seyba playa are finished and construction is nearly finished in the port of Ciudad del Carmen and the ‘New’ Port of Veracruz. 
	3.2.1. Ports of Altamira, Tampico & Matamoros 
	The port of Altamira, facing the Gulf of Mexico located in Mexico’s northern state of Tamaulipas, was conceived as part of a strategy to create new national hubs for economic development in the 1980s. The Mexican government chose regions of the country where industrial activity could be launched in an environment that combined all the elements that would make productive and logistic chains more competitive. Mexico’s federal government recognized that the Port of Tampico needed to be expanded, but there was 
	At this moment, Altamira conducts 5 lines of business. It handles container cargo, mineral bulk, agricultural bulk, petrochemicals and general cargo. Altogether the different plants at Altamira create a strong logistics platform that offers numerous competitive advantages and benefits to both established companies and investors. This port is Mexico’s most important commercial center in the Gulf coast for the petrochemical industry (the only port in the Gulf Coast that has LNG-specific infrastructure) and se
	In total, the port has 12 terminals and 17 berths in operation, but has the potential to add another 80 berths. It is the 4th port nationwide in terms of total throughput, and with still over three thousand hectares open for development Altamira is on top of the list in terms of growth potential and opportunities. The API of Altamira is already in possession of 50 hectares of land near the port designated for development. Overall, the total throughput of the port of Altamira has increased 38% since 2012. Th
	 
	The port of Matamoros, located in the most north-eastern corner of Mexico close to the US border, faces certain challenges that push investors into Altamira´s arms. The port was commissioned for renovation and expansion during the previous administration but did not succeeded in attracting sufficient funds and investors. One problem is the port´s proximity to the Mexico-US border and the port of Brownsville, which lies practically on the other side of the border in the state of Texas. The port of Brownsvill
	The port’s most recent development 
	During the previous presidential term, the port of Altamira underwent modernization for € 179 million ($ 3.86 billion MXN) of which a major portion was used for the extension of its channels by dredging. In November 2018, the port handled 21.8 million tons of cargo that amounts to a 9% increase compared to the year before (API Altamira, 2018). According to the general director of the API of Altamira, Jose Carlos Rodriguez Montemayor, the port is growing thanks to infrastructure investments that have arrived
	In terms expansion, the port is most of all in great need of covered storage facilities for general cargo, containerized cargo facilities, and petrochemical storage facilities. At this moment the port is only able to cover 30% of its needs. The port authority is also eyeing the construction of an intermodal dry dock that is going to require stowage machines and operators. Consequently, the port is looking for companies that can install and manage those new facilities.  
	 
	3.2.2. Port of Veracruz 
	Artifact
	Source: Mexico’s Port Infrastructure, January 2015 
	The port of Veracruz is the oldest port of Mexico and the largest trading port in the Gulf of Mexico. This port is often seen as the gateway for Mexico's automobile industry due to its two handling facilities specifically dedicated to automobiles. The automobile industry is concentrated in the center of the country in the states surrounding Mexico City.  
	The port of Veracruz completed an infrastructure restructuring process in 2012 with the restoration, strengthening and restructuring of existing piers, the construction of a new dock for agricultural bulks, and the expansion and reform of some of its quays. It has also dredged the harbor and navigation channel, reinforced the internal levees and constructed a 13,5 km urban bypass during this process. 
	The port currently operates 18 berths and has more than 600.000 m2 of storage available. The main facilities of the port include a dedicated container terminal, agricultural-bulk terminals, a bulk ore terminal, multipurpose facilities and two dedicated vehicle handling facilities. The port is therefore equipped to handle containers, agricultural-bulks, mineral bulks, general cargo, liquid bulks and automobiles. Automobiles however remain the most important line of business, with over 700,000 vehicles per ye
	 
	Overall, the port receives more than 2500 ships annually operated by the world’s major shipping lines, linking Veracruz with major ports in Europe, the United States, Latin America and Asia (via the Panama Canal). The port is designated as one of two Mexican “super ports” because of its leading position in the handling of automobiles, as well as its important contribution in the agricultural-bulks and container shipping areas. Without a doubt the port of Veracruz is one the country’s most important ports ha
	 
	The major companies operating in the port of Veracruz are CICE, CPV, SSA, Hutchinson Ports (ICAVE), SEPSA, Vopak (Dutch), Cargill, Excellence, TMV, T.C.E., Apasco, SIP and Pemex.  
	 
	 
	The port’s most recent development 
	 
	The largest and most remarkable port development project of the previous administration’s PNI is the expansion of the port of Veracruz. The project consists of the development of a ¨Northern Zone¨, comparable in size with the Maasvlakte 2 of the Port of Rotterdam. The Port Authority of Veracruz wants to relieve the port from its saturation by doubling its surface area and tripling the available capacity. In reality an entire new port is being built next to the existing one. The port authority’s vision is to
	Artifact
	Artifact
	       Source: proyectosmexico.gob.mx, 2016 
	3.2.3. Port of Tuxpan  
	Where some other Mexican ports have difficulties attaining last-generation ships, the port of Tuxpan, located in the north of Veracruz state, controls 18 docking stations where last-generation ships can moor without difficulties. The port facility occupies an area of 6,407 hectares, with spaces available for the development of new port projects. Over the past 15 years, the port has maintained a sustained growth rate in total cargo movement. The goal for installed capacity of the port in 2018 was 24.75 milli
	The port receives and distributes over 40% of Mexico´s gasoline imports. Historically it has been the main supplier for industries in the states of Queretaro, Hidalgo, Tlaxcala, Puebla, Morelos, Estado de Mexico and Mexico City. It also supports foreign trade with an installed capacity that enables the movement of general cargo, containerized cargo, vehicles, fluids, as well as mineral and agricultural bulk. The port has the potential to competitively attend the needs of the large automotive and aerospace i
	Tuxpan has consolidated experience in handling petroleum products, fluids, general cargo, containerized cargo, agricultural and mineral bulk, and supporting the offshore activities of the energy industry. The port´s specialized integral services include cargo inspection, underwater inspection, maneuvers, tendering and provisioning among others.  
	Some of the companies operating in Tuxpan are: Tuxpan Port Terminal, Transunisa, Pemex Logistica, FR Terminales, Smart Pass, Termigas, Tomza, CICSA, Marina Foy and Grupo HB among others.  
	The port´s most recent development 
	The port of Tuxpan is the closest port to Mexico´s principal production and consumer centers. The port participates in the Central Economic Interoceanic Corridor, maintaining land connections with the ports of Manzanillo and Lázaro Cárdenas, which are situated on the Mexican Pacific Coast. The modern Mexico City – Tuxpan highway is the virtuous circuit of connectivity between the Gulf and central Mexico, which sustains Tuxpan´s intermodal competitiveness.  
	It has been the development of the modern highway infrastructure that has put the port of Tuxpan at the vanguard of intermodal services in Mexico. The modern highway turned the Port of Tuxpan into the port that is closest to Mexico City. It was built with the highest standards and was outfitted with intelligent highway systems to make it much safer. The new bypass road provides direct access to the port, decreases the risk of traffic accidents as well as travel time.  
	The port of Tuxpan is a pioneer in Mexico regarding the way public-private financing should be carried out for port infrastructure, whereby it was able to dredge its main navigation channel and its turn basin to a depth of 15 meters. Also, one of Mexico´s newest port terminals is operating in Tuxpan, specialized in handling containers, general cargo and cars, with a capacity to mobilize 700 thousand TEUs and 100 thousand vehicles.  
	3.2.4. Port of Coatzacoalcos 
	The port of Coatzacoalcos, located in the of south of the state of Veracruz, is the port hub that helped forge the emergence of the petrochemical industry in Mexico. It provides logistical support to over 95% of the production of petrochemicals in Mexico, which are processed in the dynamic industrial cluster adjacent to the port. Pemex has a refinery here next to four other petrochemical plants, as well as several private industries pertaining to this sector, both foreign and domestic, that have substantial
	The port also has a train ferry, the only one in Mexico, with a regular intermodal door-to-door service without transfers, and a direct connection to railways in Mexico, United States and Canada. The train complements the port services with infrastructure tailored for deep-sea commerce and cabotage, mobilizing materials for nearby industries, as well as goods for local consumption and a variety of products from the region, exchanging merchandise with over 30 ports worldwide.  
	The port has consolidated experience in petroleum and derivatives, chemical products, fluids, agricultural and mineral bulk, general cargo, unitized cargo (containers and trains), and oversized and heavy cargo for the petroleum industry. The port´s specialized integral services include warehousing, ship-yard-ship transfer, loading and unloading maneuvers, pilotage, mooring and others.  
	Some of the companies operating in Coatzacoalcos are: Pemex, Cemex, Vopak (Dutch), Terminales Transgolfo, Grupo Celanese, Pro Agroindustria, Ed&F Man, Oxiteno, Grupo Trimex and Oleosur amog others.  
	The port´s most recent development 
	On April 27th 2017, the Coatzacoalcos underwater tunnel was officially opened after a 13 year construction process. The tunnel goes under the Coatzacoalcos River, connecting the cities of Coatzacoalcos and the petrochemical industry park of Villa Allende, reducing travel times from 30 minutes to just 3 minutes. The tunnel was built with the immersed tube method in order to reduce impact on urban areas. Although the project was marred by delays and overextension of the budget, the city of Coatzacoalcos now o
	 
	3.2.5. Port of Dos Bocas  
	The port of Dos Bocas is located the state of Tabasco, AMLO´s native state. The port was constructed out of Pemex´s necessity to have a shipping and exporting center near the oil field in the Gulf coast called ¨Sonda de Campeche¨, as well as from the inland oil fields in the region. Starting in 2005, the port began to diversify with the construction of a multipurpose terminal, looking for commercial activity and the development of new product lines and the creation of an industrial park. Today the port has 
	The port of Dos Bocas offers a competitive advantage for the specialized activities of the petroleum industry due to its proximity to the oil and gas deposits off its coast. Dos Bocas is the principal logistics center for the industrial and commercial sectors of the region. On average, the port of Dos Bocas receives 6 thousand ships a year with approximately 8 million tons of cargo. The high level infrastructure and port facilities are supplemented by nearly 60 companies that offer different specialized por
	There is an industrial park of 70 hectares located inside the port compound, which is ideal for the development of the activities needed in the petroleum industry operating in the Gulf of Mexico. Possible areas of investment in this port are located in: 
	1. Management of agricultural and mineral bulk 
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	2. Integral platform for maintenance and repair service  
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	3. Maintenance and repair of boats 
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	4. Management and storage of fluids 
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	5. Dry and refrigerated containerized cargo 
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	6. Logistics services 
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	7. Specialized services to the oil industry  
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	9. Development of regular cabotage and transoceanic shipping routes  
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	The port’s most recent development 
	In 2018, the port of Dos Bocas requested an extension of the area it was initially awarded as a result of the bidding rounds of the energy reform performed in 2015, 2016, 2017 and the first semester of 2018. Many shallow water blocks were assigned in the Gulf of Mexico, some of which are located off the coast of the state of Tabasco within the area of influence of the port of Dos Bocas. Additionally, one of AMLO’s plans is the construction of a new refinery around the harbor enclosure of Dos Bocas. 
	3.2.6. Port Frontera 
	The port of Frontera is also located in AMLO´s home state Tabasco, 90km of the state´s capital Villahermosa near the mouth of the river Grijalva. Frontera is a small sized port focused mainly on cabotage routes because it counts with very little dredging and is therefore unable to accommodate larger vessels. The port has limited infrastructure; there is one quay used mostly for the petrochemical industry, one quay designated for the fishing industry and one private quay. Previous feasibility reports made in
	It is highly likely that many changes will come in 2019. The Singaporean companies Jurong International and Keppel for example have both recently participated in infrastructure projects for the modernization of Progreso´s facilities and the construction of a new shipyard respectively. So far several small investments have been made, but it is likely that more investments will follow. If they take place, they will most likely be focused on infrastructure connected to the activities of the energy sector.   
	Due to the increased activities as a result of the energy reform at the new exploration zones located off the shores of Tabasco, the port of Frontera now finds itself positioned in a strategically important location. Although Frontera does not have an exclusive API designated to it like Dos Bocas – the API Tabasco is in charge of Frontera - the port is now a potential focus point of the new government. Next to AMLO’s increased interest for this port, it has also attracted the attention of the energy sector 
	The strategic location is one important factor, the other factor is the simple fact that the port is located in AMLO´s home state Tabasco. It is expected that AMLO will allocate more funds to Tabasco and other states in the south of Mexico so it is just a matter of time until it becomes clear if the port of Frontera will have the means to create those opportunities. 
	3.2.7. Port Progreso  
	Puerto Progreso is located in the state of Yucatan and it is the state’s principal port. It is an all-round medium-sized port with its activities more or less equally balanced between the commercial, industrial and tourism businesses. Both the commercial and tourism activities of the port are steadily growing and the port is in urgent need of expansion because its only public terminal is quickly becoming saturated. The port needs more public quays to be able to continue handling sugar coming from Chiapas, s
	According to Raul Torre Gamboa, the General Director of the API of Progreso, the port counts with all the necessary measures such as technical analyses, environmental permits and a construction plan to initiate the 60 ha extension project of the port’s quays. It is still unclear whether the required € 74 million euros ($ 1.6 billion MXN) will be allocated to the project; that decision is at the hands of the new government of President Lopez Obrador. Since AMLO’s focus is to develop the south of the country 
	The port’s most recent development 
	Although the extension project initially did not go through, a $ 700 million MXN investment for the creation of a new runway (viaducto alterno) did take place in 2016. The previous runway was already 70 years old and had its limitations as to oversized cargo and traffic capacity. The new runway, which is technically a bridge that connects the mainland with the quays that are a few hundred meters of the coast, has made the port of Progreso more competitive and a 5% increase in throughput was registered in 20
	During the period 2013-2018 the port experienced at 68% increase in total cargo throughput. This increase is comprised of a 360% increase in general cargo, 81% in containerized cargo, 52% more agricultural-bulk, 100% more hydrocarbon fuels, and 79% more cruise ships (API Tabasco, 2018).  
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	4. Plans of the AMLO administration 
	4. Plans of the AMLO administration 
	4. Plans of the AMLO administration 


	On December 1st, 2018 Andres Manuel Lopez Obrador was inaugurated as Mexico’s new president. AMLO is a left-leaning politician that wants, among other things, to boost the economy of the underdeveloped south of the country for the benefit of all Mexicans, especially for the lower-income groups. It was one of his most important campaign promises, which he reaffirmed during his inauguration speech. AMLO is committed to take the current 2% investment for the south of the country to a level close to 5% so that,
	Furthermore, it is expected that investments will flow toward the ports of Salina Cruz (Oaxaca) and Coatzacoalcos (Veracruz) to revive the Tehuantepec Isthmus corridor. The three ports mentioned, Dos Bocas, Coatzacoalcos and Salina Cruz, have been designated by the new government to be of strategic importance for the development of the southern- and south-eastern regions of Mexico. Together with the ports of Lázaro Cárdenas, Progreso, Seyba Playa and Puerto de Chiapas, these ports were designated as Special
	AMLO´s plan to revive the Coatzacoalcos – Salina Cruz Corridor across the Tehuantepec Isthmus is one of the four major infrastructure plans the new administration has for the upcoming years. This project aims to link the Pacific Coast with the Gulf Coast via rail and road in order to shrink shipping times that normally go through the Panama Canal. This is a large infrastructure project that aims to connect two ports that are on opposite coastlines. Naturally this is going to help the ports increase their th
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4.1 Tehuantepec Isthmus Corridor  
	The modernization of the Tehuantepec Isthmus corridor, which must include investments in the ports of Coatzacoalcos and Salina Cruz, is one infrastructure megaproject that the new president wants to pursue. The Southern Economic Interoceanic Corridor, as it is officially called, aims to connect two ports on opposite coastlines. To the north is the port of Coatzacoalcos facing the Mexican Gulf coast in the state of Veracruz, and to the south is the port of Salina Cruz that faces the Pacific coast in the stat
	Artifact
	Source: transporte.mx, 2016 
	The corridor is what technicians call a dry canal, a corridor with rail infrastructure for freight trains and a road with a highway in certain sections. The layout presents few engineering difficulties; the terrain is virtually flat and lies between two mountain ranges. The distance between these two ports is 304 km by rail or 314 km by road, which is the shortest stretch of land connecting both oceans anywhere in the North American region. This corridor has strategic potential for international trade betwe
	The ports sitting on opposite ends of the corridor have certain infrastructure to exchange merchandise by rail, but urgently need renovation and expansion. The terminal at Salina Cruz in particular needs restructuring, the terminals are outdated and current capacity is below par. Moreover, the ports are interconnected through a network of pipelines, designed to transfer hydrocarbons and petroleum products. Coatzacoalcos is predominantly a supplier of petroleum and derivatives while Salina Cruz functions as 
	The national oil company, Pemex, installed a pipeline network to connect the two coasts by land. 

	The commercial advantages of the corridor, not just for Mexico but for international trade as well, are immense. For example,  
	Chinese products destined for the southern US would take one week less to arrive when compared to the length of the voyage when going through the Panama Canal. Oil cargo shipments leaving Houston, which normally take 16 days to reach the Pacific when going through Panama, would now take only 7 days to reach the waters of the Pacific Ocean. With modern ports at both ends, Mexico's trans-isthmus corridor not only should provide a tremendous logistical advantage to those maritime routes that involve the Panama

	Advantageous for AMLO is that both the port of Coatzacoalcos and Salina Cruz already have the SEZ status. A more favorable business and investment climate compared to the rest of Mexico is what characterizes the ports at this moment. The first step needed to realize AMLO´s national development plan is thus already in place. plan is thus already in place. plan is thus already in place. plan is thus already in place. 
	4.2 Refinery at Dos Bocas 
	The construction of a refinery at the port of Dos Bocas is another campaign promise of AMLO. Ever since the start of his presidential campaign AMLO called for the construction of a new refinery in his home state Tabasco with the ultimate goal of transforming Mexico into a self-sufficient country in its energy needs. The idea to emphasize energy security and make Mexico less dependent on imports from the U.S. is a sound one, but questions have been raised about the true impact of the refinery on Mexico’s ene
	With regard to the port of Dos Bocas, because it is a strategic zone for the revitalization of the energy sector in Mexico, the port was designated as a SEZ during EPN’s administration. This is supposed to help bring investments, which the port needs. It is estimated that the new refinery will produce 300 to 400 thousand barrels a day and contribute to the local economy of Tabasco, especially in the municipalities of Centla, Paraíso, Cunduacan, Comalcalco and Cardenas according to Tabasco’s governor Adan Au
	Due to the increased interest in Dos Bocas as a result of its designation as a SEZ and the initial face of the construction of the refinery that has already, a large wave of activity has surged in and around the port’s premises as well as in the neighboring municipality. The official bidding rounds for the construction have not been announced yet, but the flattening of the terrain where the refinery is going to be began on December 9th 2018. As it is one of AMLO’s aims to boost the state oil company Pemex, 
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	1. Economic Overview 
	1. Economic Overview 
	Known as much for its poverty and violence as for its mosaic of cultures, beautiful music, and rich natural resources, Mali is a wealth of potential facing numerous challenges and opportunities. A landlocked nation, Mali consists of three main regions: North, Central, and South. Each region faces different conditions, challenges, and opportunities. The North has been plagued by conflict in recent years, mostly notably by the ongoing violence following the failed attempt by the Tuareg separatist group the Na
	Agriculture is a major sector throughout the country, accounting for approximately 40% of Mali’s GDP and 65% of the population’s employment, despite the majority of Mali’s wealth being drawn from gold and minerals. The informal economy, with approximately one-third of workers between the ages of 15 and 39 according to the ILO, 
	Artifact
	Fig. 1: Infographic is based on trade date collected a number of sources including 
	Fig. 1: Infographic is based on trade date collected a number of sources including 
	Fig. 1: Infographic is based on trade date collected a number of sources including 
	Trading Economy, CIA World Factbook GLobalEconomy.com, World Population Review, 
	Trading Economy, CIA World Factbook GLobalEconomy.com, World Population Review, 

	the African Development Bank (AfdB) and the The Observatory of Economic Complexity 
	Group (
	OEC). 



	Artifact
	makes up approximately 73% of the overall economy and the vast majority of the agricultural sector, making it difficult to measure exact impacts of Mali’s fluctuating official economic growth rates (hovering at around 5% over the past three years). Under-and unemployment are major challenges in both the formal and informal economy. While official unemployment rates are relatively low, in particular in rural areas, this likely masks high rates of underemployment in areas such as low-productivity smallholding
	Underemployment in particular often means that those underemployed cannot sustain themselves and their families. This results in more of the economic burden falling on the shoulders of youth, who must abandon their education and join the informal economy in order to help support their families, perpetuating the cycle of poverty. As of 2015, the average number of years spent in school was eight for boys and seven for girls, the consequences of which are reflected in national poverty and illiteracy levels as 
	With 66% of Mali’s population under the age of 25, improving access to decent employment is imperative. Not 
	only are the majority of Malians young, it is a quickly growing population, hovering at a rate of around 3% since 2016. Figures on youth unemployment vary, but the most popular and widely used statistic by the International 
	Monetary Fund’s (IMF) 2013 Poverty Reduction Strategy Paper holds that 300,000 young people approach the 
	labor market each year, with a large number of them seeking employment in vain. This number, noted by the IMF six years ago, was highlighted as a cause of poverty, stress on society, and increasing societal vulnerability, and has only grown more pronounced with the increasing number of youth entering the job market and the lack of exponential growth in the number of available jobs. 
	Traditionally based on ethnic, tribal, and familial affiliation, the informal economy remains a strong piece of identity for many Malians, especially in agriculture, often a family-based occupation passed down from generation 
	to generation. For example, the Fulani are known as Mali’s pastoralists and control the majority of the country’s livestock and related products, while the Dogon make up the majority of the nation’s crop farmers and the Bozo 
	work as fishermen and in fish processing. 
	Malian agriculture depends strongly on erratic rainfall and is vulnerable to fluctuating commodity prices. Climate change is adding greater stress on natural resource management and has caused decreased production yields. This translates into fewer available jobs over time in the agricultural sector and the surrounding value chains, negatively affecting youth employment prospects in the long-term. Due to the ongoing environmental challenges and ethnic conflict, Mali is unable to produce enough food for its 
	Artifact
	Despite the immense challenges facing the Malian population, throughout our field mission we were consistently met with kindness, enthusiasm, and a strong desire to build a better future for the next generations. 
	a. Trade 
	a. Trade 
	Mali has implemented a number of initiatives, agreements, and reforms both internally and externally designed to encourage foreign investment, improve efficiency, stimulate private sector growth, and stimulate overall economic growth, particularly in the agricultural sector. 
	Internally, the Agency for the Promotion of Investments in Mali (API-MALI) was created under the umbrella of the Ministry of Industry, Investment and Trade, specifically to help stimulate foreign direct investment and support for the development of the Malian economy. API-MALI collects all information related to updated trade and commerce legal reforms at . 
	http://www.apimali.gov.ml/ReformesDuGouvernement
	http://www.apimali.gov.ml/ReformesDuGouvernement


	There is also a strong demand for cereals, fish, and livestock in both Malian and neighboring countries’ markets. 
	However, despite the demand, Mali has thus far been unable to produce enough food for its own population, let alone for export to other countries. Humanitarian food assistance has been necessary to support approximately three million people in Mali per year for the past five years. While this should be an excellent opportunity for the private sector in Mali to play a leading role in the development of sustainable agricultural systems and allow for higher productivity and stronger international marketing, Ma
	Mali’s largest export by far is gold and minerals, followed by cotton (raw and processed), and livestock (cattle, sheep, and goats). Mali’s top export partners are South Africa, Switzerland, India, Burkina Faso, and Bangladesh. Major imports to Mali include refined petroleum, packaged medicaments, cement, light pure woven cotton, and rice. Mali’s strongest import partners are Senegal, China, Cte d’Ivoire, France, and the Netherlands. 
	Artifact
	18% 5% 4% 3% 2% 68% Top Imports Refined Petroleum Packaged Medicaments Cement Light Pure Woven Cotton Rice Other 62%11% 8% 19% Top Exports Gold and Minerals Cotton Livestock Other 
	34% 25% 6% 5% 5% 25% TOP EXPORT PARTNERS South Africa Switzerland India Burkina Faso Bangladesh Other 
	17% 14% 9% 8%4% 48% TOP IMPORT PARTNERS Senegal China Cote d'Ivoire France Netherlands Other 
	In the international arena, Mali is an active partner in multiple trade agreements. Regionally, Mali is party to the Economic Community of West African States (ECOWAS), which allows for the free movement of individuals and the right to work for all citizens of ECOWAS countries. In practice, however, there remain many barriers to realizing the potential of this agreement. The security situation in Mali, as well as many of the other member states, prevents citizens from utilizing the privileges provided. In M
	In the international arena, Mali is an active partner in multiple trade agreements. Regionally, Mali is party to the Economic Community of West African States (ECOWAS), which allows for the free movement of individuals and the right to work for all citizens of ECOWAS countries. In practice, however, there remain many barriers to realizing the potential of this agreement. The security situation in Mali, as well as many of the other member states, prevents citizens from utilizing the privileges provided. In M
	Business Law (OHADA), which aims to standardize business law and accounting across member states. 

	Artifact
	Mali is also a member of the West African Economic and Monetary Union (WEAMU), which aims to strengthen and support economic and financial competitiveness in regional and international markets and to encourage convergence and coordination between West African member state economies and economic legislation. WEAMU has a Trade and Investment Framework Agreement (TIFA) with the USA, as well as a Horizontal Agreement with the EU. The latter allows airlines to fly anywhere in either region, rather than base agre
	Finally, Mali is a signatory partner of the ACP-EU Partnership Agreement, signed in Cotonou on 23 June 2000 to be implemented for a 20-year period. The comprehensive partnership is between the EU and 79 countries from Africa, the Caribbean, and the Pacific (ACP). As 2020 marks the end of the 20-year implementation period, renegotiations are currently underway and are intended to be finalized for renewal of the treaty in 2020. One issue which should be highlighted in these negotiations is the issue of Europe
	While Mali’s main export and wealth-generating focus are on gold and natural minerals, there is also a wide range of crops that make up a large portion of the country’s economy as well as provide sustenance for the population. 
	The economy has maintained a steady growth rate of around 5% over the past three years, driven mainly by efforts to improve agricultural cultivation alongside services such as financial activities and trade, according to the AfDB’s Economic Outlook for Mali. According to studies undertaken by Syngenta Foundation, the Malian government dedicates 15% of its budget to the agriculture sector, as well as many subsidies for the cotton industry, which is grown as a cash crop for the country. The major crops curren
	Overall, we found that Mali is ready and willing to join in regional and global trade partnerships, but is hindered by the unstable security situation continuing to plague the northern part of the country as well as the lack of reliable internal infrastructure. With a dependence on gold and minerals for the majority of export revenue, the nation has great potential for expanding its exports to other products for a safer, more diversified, and more environmentally friendly approach to trade. Government initi
	owners, but many obstacles to realizing the nation’s trade potential remain. 

	b. Current Labor Market Needs in the Agriculture Sector 
	b. Current Labor Market Needs in the Agriculture Sector 
	With only 7% of the country’s 43.7 million arable hectares currently cultivated, and only 14% of the 2.2 million irrigable hectares currently irrigated, there are vast untapped opportunities for economic growth in the agriculture sector. The small cooperative or family-based subsistence style of agriculture most often practiced in Mali, 
	combined with low levels of education and literacy, means that much of Mali’s potential in the agricultural sector 
	is currently unrealized. 
	Artifact
	Those who take up agriculture as a career are often less educated, and in many cases illiterate, making it difficult to break out of traditional approaches to agriculture that have been handed down from generation to generation, in favour of new adaptations and techniques. Even for families or cooperatives that do acknowledge the need for change and growth, often the capacity and knowledge needed to bring about those changes is lacking. Examples include adapted irrigation techniques, seed selection, harvest
	In the majority of agricultural value chains, the labor supply is most plentiful in the beginning and ending stages, such as planting and harvesting and distribution and selling. However, the middle of the value chains, where the most technical skill and knowledge is required, are generally underserved. Due to a lack of trained laborers in the areas of processing, transformation, storage, and transportation, as well as a lack of formalization in mid-value chain methodologies, much of the potential in each v

	c. Risks related to Out of Work Youth 
	c. Risks related to Out of Work Youth 
	With higher levels of unemployment come higher levels of societal dissatisfaction, scapegoating, and exacerbated 
	tensions. Mali already faces the threat of religious extremist groups, where earning a fighter’s salary may seem 
	like a good alternative for unemployed youth who cannot find another means of supporting themselves or their families. Furthermore, high levels of poverty and unemployment correlate to high rates of sexual and genderbased violence (SGBV), infant mortality, early marriage, and general misery. Those who avoid these pitfalls in favor of leaving Mali altogether face a treacherous path of migration; they face harsh conditions as refugees in neighboring countries or fall into traps of human trafficking and slaver
	-


	d. Barriers to Youth Employment (in Agriculture) 
	d. Barriers to Youth Employment (in Agriculture) 
	Youth joining the agriculture sector, in particular those joining family-run businesses or family farms, often do so out of necessity rather than desire. While organizations such as the Agence de Promotion de l’Emploi des Jeunes (APEJ) implement programs designed to encourage self-employment – through micro-enterprises – selfemployment is generally not aspired to by Malian youth, nor does Malian culture or general mentality lend itself to self-starting innovation and drive, as expressed in multiple focus gr
	Youth joining the agriculture sector, in particular those joining family-run businesses or family farms, often do so out of necessity rather than desire. While organizations such as the Agence de Promotion de l’Emploi des Jeunes (APEJ) implement programs designed to encourage self-employment – through micro-enterprises – selfemployment is generally not aspired to by Malian youth, nor does Malian culture or general mentality lend itself to self-starting innovation and drive, as expressed in multiple focus gr
	-

	capacity and knowledge of those working in agriculture and thereby hindering the ability for adaptation and growth. For those sub-sectors with high potential for increased productivity and export, formalization of processing methods and commercialization of products continue to be major challenges across all of the scoping locations of this study. 

	Artifact
	For those with the necessary training, access to financial capital needed to obtain permits, equipment, and land remains an often insurmountable barrier for individuals, families, and small cooperatives or associations with limited networks and no connections to government or bank officials. This is even more so the case for women, who have additional difficulty accessing finance, owning land in their names, and ensuring that funding for their business endeavors are actually used for their business endeavor


	2. Youth Employment Policies and Efforts
	2. Youth Employment Policies and Efforts
	1 

	Mali’s government has demonstrated its willingness to address the barriers and challenges facing the country’s 
	youth in finding decent, sustainable employment and has invested particular effort in developing the agricultural sector in Mali. Foreign investment is encouraged and provided with the same legal rights and privileges as national investors, with the Agency for Investment Promotion (API-MALI) serving as a one-stop-shop for centralization and simplification of all information and necessary documents required for conducting business or investments in Mali. The National Fund for Youth Employment and the Program
	(ANPE), currently working together with the World Bank to respond to the need for “real” jobs in the formal sector. 
	Highlight: API-Mali 
	Highlight: API-Mali 
	Highlight: API-Mali 

	The Ministry of Industry, Investments and Trade, with support from UNCTAD and the Government of 
	The Ministry of Industry, Investments and Trade, with support from UNCTAD and the Government of 

	Luxembourg, has invested considerable effort into consolidating information regarding investment 
	Luxembourg, has invested considerable effort into consolidating information regarding investment 

	opportunities, sector-specific growth potential, business registration and development, tax information, 
	opportunities, sector-specific growth potential, business registration and development, tax information, 

	relevant government resources, and background on the Malian economy into the Agency for the Promotion 
	relevant government resources, and background on the Malian economy into the Agency for the Promotion 

	of Investments in Mali (API-MALI), established in 2005. API-Mali functions as a one-stop-shop portal to 
	of Investments in Mali (API-MALI), established in 2005. API-Mali functions as a one-stop-shop portal to 
	of Investments in Mali (API-MALI), established in 2005. API-Mali functions as a one-stop-shop portal to 


	encourage and support foreign direct and national investments, improve the business climate, and develop 
	encourage and support foreign direct and national investments, improve the business climate, and develop 

	and regulate industrial zones. API-Mali also provide a direct link to a portal for all business activity 
	and regulate industrial zones. API-Mali also provide a direct link to a portal for all business activity 
	and regulate industrial zones. API-Mali also provide a direct link to a portal for all business activity 


	registrations, protections and regulations, and economic tax and travel documentation. 
	registrations, protections and regulations, and economic tax and travel documentation. 


	The Government of Mali has also taken a dedicated interest in boosting the economy through improving the development of the agricultural sector. Multiple national action plans and legislative reforms have been developed and implemented, including the National Agriculture Investment Plan (NAIP) 2015-2025 – the second iteration – 
	Stakeholders for Mali and Appendix C: Relevant Projects in Employment and Entrepreneurship, respectively. 
	Artifact
	which aims to strengthen the agriculture sector in order for it to become the nation’s main engine of economic growth and to address Mali’s challenges of hunger, malnutrition, and poverty. Under the NAIP, which works in 
	conjunction with the regional Comprehensive Africa Agriculture Development Program (CAADP) and the African Union’s New Partnership for Africa’s Development (NEPAD), Mali achieved the CAAPD goal of 6% annual growth in agriculture, and as of 2017, is contributing approximately 15% of its annual national budget to agriculture, with an emphasis on women, youth, and children, according to USAID Global Food Security Strategy (GFSS) 2018 country plan. Nationally, the government of Mali has also implemented the Agr
	While Mali has made many impressive strides towards economic growth, development, diversification, and inclusion, there do remain a number of barriers and challenges which hinder further success. Existing trainings, such as those offered by FARE and Fonds d’Appui à la Formation Professionnelle et l’Apprentissage (FAFPA) do not always offer the skills and connections needed for participants to actually secure jobs once they have completed the programs. Additionally, many of the government supported programs 
	“unconventional costs” which make obtaining a loan a prohibitive obstacle for the vast majority of Malian youth. 
	Furthermore, businesses in Mali are most often small, family-run organizations, and while registering as an official company is possible, often registering as an association, collective, or union is easier and provides more benefits, both in terms of legal and tax codes and in terms of community building, as many small family businesses can come together to support their communities. 
	Good Practice: The registration of economic activities 
	Good Practice: The registration of economic activities 
	Good Practice: The registration of economic activities 

	Mali allows for the registration of business activities in various forms. Aside from a formally registered 
	Mali allows for the registration of business activities in various forms. Aside from a formally registered 

	company, associations, unions, and collectives – under the umbrella of an Economic Interest Group (GIE) – 
	company, associations, unions, and collectives – under the umbrella of an Economic Interest Group (GIE) – 

	may also register officially. Many small family-run businesses or local operations choose the latter forms in 
	may also register officially. Many small family-run businesses or local operations choose the latter forms in 

	order to grow and maintain some benefits and protections. An official company registration comes with 
	order to grow and maintain some benefits and protections. An official company registration comes with 

	additional burdens and few major benefits, and is generally not the preferred form for local small business 
	additional burdens and few major benefits, and is generally not the preferred form for local small business 

	owners. This is likely a reason why there are so few officially registered companies in Mali. All requirements 
	owners. This is likely a reason why there are so few officially registered companies in Mali. All requirements 

	and procedures for registering business activities can be found online at the API-Mali portal or the 
	and procedures for registering business activities can be found online at the API-Mali portal or the 

	accompanying registration portal. 
	accompanying registration portal. 


	Artifact
	More detailed information about relevant government ministries and programs can be found in Appendix B: List of 
	More detailed information about relevant government ministries and programs can be found in Appendix B: List of 
	1 


	a. TVET (National) 
	a. TVET (National) 
	Specific regional TVET programs are highlighted in the region specific overviews below. Contact information and location for these and other TVET programs in specific regions can be found in Appendix A: Geo-location Map of Stakeholders in Mali and Appendix B: Mali Ecosystem Stakeholders List. There are a few national TVET programs in Mali, which operate out of Bamako with regional antennas, including the Fonds d’Appui à la Formation Professionnelle et à l’Apprentissage (FAFPA), the Ecole Nationale d'Enseign

	b. SMEs 
	b. SMEs 
	Most of the Malian incubator hubs, including JokkoLabs, Impact Hub, DoniLabs, Sankore Labs, Diaspohub, and CreaTeam offer support to youth seeking employment in the form of coaching and mentorship.There are also a few individuals, mainly in Bamako, who offer private coaching and mentorship, such as Kees-Jan van Til of Triple Trade or the Youth Employment Office, a private enterprise of Mme Djenaba, who aims to create more employment opportunities for youth. Additionally, some small and intermediate size ent
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	job training and internship arrangements, such as APEJ and its partner service, the “Espace d’Orientation des Jeunes”.Attached to the Ségou regional coordination center of APEJ is an office where recent graduates can come in for an orientation on the options of education available to them, specific “training-for-jobs” programs, and enrollment conditions and steps. Additionally, internships that open up in the area are announced on a paper noticeboard – not a digital platform, although they are circulated di
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	Details on incubator programs can be found in Appendix B: List of Stakeholders for Mali. The EOJ was set up by the NGO Swiss Contact, which has a track history of activity in the Ségou area (and in supporting youth entrepreneurship). In late 2018, however, Swiss Contact had to discontinue this service for lack of funding. APEJ resumed the service by its own means. Swiss Contact in the meantime, has resumed activities in the Ségou area, working with the EU-funded 
	Details on incubator programs can be found in Appendix B: List of Stakeholders for Mali. The EOJ was set up by the NGO Swiss Contact, which has a track history of activity in the Ségou area (and in supporting youth entrepreneurship). In late 2018, however, Swiss Contact had to discontinue this service for lack of funding. APEJ resumed the service by its own means. Swiss Contact in the meantime, has resumed activities in the Ségou area, working with the EU-funded 
	Details on incubator programs can be found in Appendix B: List of Stakeholders for Mali. The EOJ was set up by the NGO Swiss Contact, which has a track history of activity in the Ségou area (and in supporting youth entrepreneurship). In late 2018, however, Swiss Contact had to discontinue this service for lack of funding. APEJ resumed the service by its own means. Swiss Contact in the meantime, has resumed activities in the Ségou area, working with the EU-funded 
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	c. International and Bilateral Donor Efforts in the areas of Youth Employment
	c. International and Bilateral Donor Efforts in the areas of Youth Employment
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	No stranger to international interventions, Mali is host to a number of programs currently being implemented by international partners. Some of these include programs through the World Bank, like Projet de Développement des Compétences et Emploi des Jeunes (PROCEJ), implemented in partnership with APEJ; Observatoire National de l'Emploi et de la Formation (ONEF); Direction National de l'Enseignement Technique et Professionnelle; Ecole Nationale d'Enseignement Technique et Professionnelle; Fonds Auto-Renouve
	Mali, currently working on the Développement de la chaîne de valeur et emploi des jeunes (EJOM), led by SNV alongside partners APEJ, ICCO, and WASTE; as well as the Programme Jeunesse et Stabilisation (PROJES) – Régions du Rentre du Mali – led by GIZ International partnered with Swiss Contact. 
	Programme Jeunesse et Stabilisation (PROJES) – Régions du Centre du Mali. 4 Detailed information on existing programs and projects can be found in Appendix C: Relevant Projects in Employment and Entrepreneurship. 
	Artifact
	Highlight: ENABEL 
	Highlight: ENABEL 
	Highlight: ENABEL 

	ENABEL’s PAFHa program, currently running in Mopti, maintains an excellent reputation in the local 
	ENABEL’s PAFHa program, currently running in Mopti, maintains an excellent reputation in the local 

	community. In an area where a long history of well-intentioned but poorly implemented development and 
	community. In an area where a long history of well-intentioned but poorly implemented development and 

	humanitarian aid projects have been implemented, ENABEL stands out as a program held in high regard by 
	humanitarian aid projects have been implemented, ENABEL stands out as a program held in high regard by 

	Malians at all levels. The PAFHa project aims to engage locals as stake-holding participants with valued inputs, 
	Malians at all levels. The PAFHa project aims to engage locals as stake-holding participants with valued inputs, 

	work together with state institutions and government structures instead of bypassing them, and utilize 
	work together with state institutions and government structures instead of bypassing them, and utilize 

	Malian knowledge institutes as partners and respected contributors rather than overlooking their insights. 
	Malian knowledge institutes as partners and respected contributors rather than overlooking their insights. 

	This participatory approach has resulted in positive progress towards improved farm-fishing methods, safer 
	This participatory approach has resulted in positive progress towards improved farm-fishing methods, safer 

	and better tasting fish preservation techniques, and a strong bond of trust with local communities. 
	and better tasting fish preservation techniques, and a strong bond of trust with local communities. 




	3. Regional Situational Analyses 
	3. Regional Situational Analyses 
	a. Bamako 
	a. Bamako 
	While not a scoping location in this mission, Bamako plays an important role in many of the value chains stemming from the scoping locations as well as hubs of innovation and employment, and is therefore included in relation to these areas. 
	i. Youth Employment 
	In Bamako, the youth unemployment rate stands at 32%. In addition to those unemployed, underemployment – which is not captured in official unemployment numbers – is also prevalent, with many youth working part-time. While some try to continue their education, many youth must take on informal jobs full-time, such as market vending, farming/herding, raw product processing, and transformation as a means to help support their families or themselves. Children often work from a very young age; our team saw those 
	ii. Security and Challenges 
	Compared to the rest of the country, Bamako is one of the safest and most stable cities in Mali. The relative security has resulted in large influxes of IDPs from the north of the country seeking refuge from the ongoing conflict as well as better conditions due to the harsh climate in the north. As a result of this migration, competition for jobs – both formal and informal – has increased greatly. While government bodies (such as APEJ and ANPE) and international organizations (SNV, ICCO, GIZ, LuxDev, USAID,
	Increased competition also affects the availability of goods and services. While there is no acute shortage of goods for sale, high demand has driven prices up and out of reach for many families living in poverty, further driving them into desolation. This is at times compounded by the arrival of extended family members from conflict-affected areas of the country, whose already poor Bamako-based families must take in and provide for. The ongoing arrival of IDPs also risks increasing historic ethnic tensions
	Increased competition also affects the availability of goods and services. While there is no acute shortage of goods for sale, high demand has driven prices up and out of reach for many families living in poverty, further driving them into desolation. This is at times compounded by the arrival of extended family members from conflict-affected areas of the country, whose already poor Bamako-based families must take in and provide for. The ongoing arrival of IDPs also risks increasing historic ethnic tensions
	resources and cultural traditions in the rural areas outside of Bamako as well as in more traditional parts of the city. 

	Artifact
	iii. Agriculture Markets 
	Bamako is home to multiple markets where value chains from wider rural areas and secondary cities send their final products for distribution and sales, especially in the case of high value products such as fish and meat. Exports to neighboring countries and international trade partners may also leave from Bamako, where transportation infrastructure is the most developed. Unskilled labor is plentiful, especially due to the ongoing influx of migrants fleeing conflict in the north, many of whom were forced to 
	Some of the value chains with importance in Bamako include cereals (i.e. rice, fonio), where processing, packaging, storage, and distribution of products grown elsewhere occurs; fruit, where packaging and transport preparation for mango exports to European markets takes place; and milk, where raw milk from herds surrounding the city is collected for pasteurization, bottling, and distribution to local markets. 
	iv. Youth and Education 
	iv. Youth and Education 
	While literacy rates are low, they are slightly higher in Bamako than the national average of 33.1% due to the improved access to education as compared to the rest of the country. However, despite the availability of education – schools in Bamako have not been closed due to the conflict like they have in other parts of the country 
	– youth are often unable to take advantage of the opportunity to continue their schooling due to economic hardship, gender roles, or familial expectations. Young girls in particular are at risk of disrupted education; families often remove them from school by the age of 15 or 16 in order to prepare them for marriage or so that they can join the informal economy and find work to help support their families. Malian women also tend to marry and have children at a young age; the average age for a woman in Mali 
	There are a number of existing training and vocational skill building programs active in both urban and rural areas of Bamako. One program aimed at improving the skills of youth in agriculture include PROCEJ, which aims to 
	5

	respond to the need for “real” jobs in the informal sector, and to foster more job creation in the formal sector. 
	PROCEJ seeks to train technicians at the secondary and tertiary levels through targeted support to public and private schools. Partners of the PROCEJ program include APEJ, ONEF, Direction Nationale de l'Enseignement Technique et Professionnel, Ecole Nationale d'Enseignement Technique et Professionnel, FARE, Direction Nationale de la Formation et de l'Apprentissage, Ministère de la Promotion des Investissements, and Conseil 
	Artifact
	National des Jeunes de Mali. 
	Another program dedicated to agricultural value chain development is the Développement de la Chaîne de Valeur et Emploi des Jeunes (EJOM), which provides training to select youth on general skills, business skills, and horticultural practices. The project aims to train a total of 8,620 young people, including 2,586 women and 1,293 returnees, and to create 6,472 new jobs, and focuses on developing horticultural value chains and agri-food SMEs in order to enable young people to find jobs and business opportun
	Beyond primary and secondary schools and training programs, Bamako is also home to a number of universities and vocational schools, including the Université des Sciences Juridiques et Politiques de Bamako; Université des Sciences, des Techniques et des Technologies de Bamako; Université des Sciences Sociales et de Gestion de Bamako; Ecole Nationale d'Enseignement Technique et Professionnel; and Ecole Supérieure de Commerce et de Technologie. Many of Mali’s wealthier families also send their children abroad,
	This is a small sample of existing TVET programs. Additional programs can be found in Appendix C: Relevant Projects in Employment and Entrepreneurship. 
	This is a small sample of existing TVET programs. Additional programs can be found in Appendix C: Relevant Projects in Employment and Entrepreneurship. 
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	b. Ségou 
	b. Ségou 
	i. Youth Employment 
	i. Youth Employment 
	Ségou is a small city located on the Niger River approximately 230 kilometers northeast of Bamako. Both the urban and rural areas of the city are heavily dependent on agriculture; like the majority of the Malian labor market, this is where most youth in Ségou seek work. Along the river and in urban areas, youth find employment in the transportation, processing, and sale of fish and fresh produce, as well as in the transformation of fruit and nuts into juices, oils, cosmetics, and pesticides. 
	In Ségou, just as in the rest of Mali, men and women share equal rights under the law. However, these laws and protections are often overlooked or not implemented on the ground, resulting in a society skewed in favor of patriarchal systems. For example, while women have the right to own land, it is often difficult to obtain a deed 
	showing a woman’s name as the landowner, as women are often identified by their relation to men. This challenge 
	often proves a major barrier in seeking financial assistance, as land is the most accepted form of collateral in Mali and is often only overcome when women become independent through divorce or widowhood. For young women, where marriage is expected at a young age, this system often precludes them from being able to build up any kind of personal savings or work experience that could benefit them in the labor market if their role as wife and mother proves insufficient. 

	ii. Security and Challenges 
	ii. Security and Challenges 
	Life in Ségou has carried on as usual, despite the unrest in other parts of the country. The city is fairly safe, and neither locals nor expats seem overly worried about security concerns. However, there is some unease along the northern border of Ségou province, where violence from the neighboring Mopti region occasionally trickles over the provincial border and results in IDPs arriving to seek safety. Despite the tensions in its north, Ségou is in large 
	part safe and secure, and the country’s troubles have not affected the agricultural sector in the region aside from 
	ongoing challenges in transportation due to poor-quality infrastructure and instability in other regions. International partners and NGOs carry on their work in Ségou freely; one person we spoke to, the manager of the 
	ongoing challenges in transportation due to poor-quality infrastructure and instability in other regions. International partners and NGOs carry on their work in Ségou freely; one person we spoke to, the manager of the 
	PAFHa program, visits Ségou regularly to oversee the progress, unlike in Mopti, where the same program is also running. The EU-funded PROJES also has a base in Ségou and operates freely in the area. The insecurity in the rest of Mali has had an indirect impact on the economy in Ségou, negatively affecting tourism while also increasing the strain on local resources due to the increasing number of IDPs arriving from other conflict-affected cities. 

	Artifact
	While Ségou is a stable and secure town, it is small. There are few fresh food markets and the administrative structure is basic, lending itself to a more traditional, small-scale family or collective-based style of agriculture. This lack of appealing employment opportunities, combined with the challenges across the country in accessing financial start-up capital, equipment, and training, often drives talented and motivated youth towards Bamako, where they believe they will find better employment opportunit
	Young girls are also at a high risk of discontinuing their education due to traditional gender roles dictating that women should marry at a young age and support their families – often through informal work – rather than continue to study. While boys also face a risk of having to stop their studies in order to find work, if families can choose which children to keep in school, the first choice is generally the boys, who are seen as having greater access to employment opportunities that come from higher leve
	Young women and girls are also at risk of gender-based violence, a phenomenon not often discussed, but clearly an issue. Action Citoyenne, a local NGO based in Ségou, works to address the (unmet) human rights of many local girls. They facilitate dialogues between parents and daughters in an effort to convince parents to allow their girls to finish schooling or – at least – stay in the village rather than be sent to Bamako to find work, often as maids and household help, which carries a risk of being taken a
	numerous local partner organizations and initiatives in the Ségou area supporting young women’s access to rights. The risk of rape and violence perpetrated against girls who leave their villages is real, but it is very difficult – if not impossible – to accurately document this violence. The victims suffer negative consequences if they denounce the perpetrator(s), either due to fear of reprisals or social shaming. The few who do speak up about their assaults mostly settle with their perpetrators in localize
	iii. Agricultural Market 
	Ségou is a city built on agriculture. The majority of farming, fishing, and herding is done on a subsistence level, through (informal) family businesses or small collectives or associations working together around one crop or product. Ségou sits along the river Niger, providing a plentiful source of fresh fish and a main part of the local diet. Fishing in Ségou has been on the decline since the 1980s due to climate change and the diversion of water for agricultural needs, but it remains a largely untapped s
	Artifact
	Aside from fish, Ségou also find itself home to some of the largest herds of cattle in Mali. Ségou, Mopti, and Gao produce the largest amount of livestock and dairy products in the country, with many of the herds located in the rural areas between Bamako and Ségou. With plenty of available arable land, there is huge potential for upscaling the livestock value chains of animal fodder, dairy, and meat in a sustainable and ecologically sound way. 
	Various cereals are also grown in Ségou. In particular fonio – which requires less water than rice – is grown in areas with less consistent access to irrigation and sold to local markets. However, the quality of locally grown fonio is often subpar due to poor techniques in the early stages of harvesting and processing. Though requiring much more water, rice is also a major crop in Ségou, where almost 45% of the country’s rice is produced. A cash crop for Mali, rice is already heavily saturated with internat
	Additionally, nuts such as shea, neem, moringa, peanuts, and cashews are grown throughout Ségou. Shea nuts play a large role in Ségou, with a wide variety of products possible through transforming the raw nuts into oils and butters for cooking or cosmetic use. With the popularity of shea butter both locally and worldwide, the market for shea in Ségou has strong potential for development, including the cultivation of international export partnerships. 
	Fresh vegetables such as onions and tomatoes are grown along the riverbanks of the Niger, but due to reliance on natural irrigation and subsistence style of farming, vegetable crop yields are often inconsistent and only reliably produce enough for the families growing them, rather than supply local or regional markets. 
	Finally, fruit is prevalent throughout Ségou; mangoes in particular can be found everywhere, often left rotting on the ground as the demand of the local markets cannot keep up with the supply. Most mangoes in Ségou are grown for export to Bamako and other cities, in fresh as well as processed (juiced or dried) forms. Bottled mango juice is considered a luxury for export, with most local families making their own juice at home, limiting the local market for juice. 

	iv. Youth and Education 
	iv. Youth and Education 
	Ségou is home to 1,547 officially recognized primary and secondary schools – 497 public schools, 59 private schools, 711 community schools, and 307 Koranic schools (madrasas). Schools in Ségou have not been affected by the conflict in Mali like in other cities, where children have been forced to abandon their education due to school closures. However, education in Ségou is considered poor in comparison to Bamako and national averages. While the lack of quality education does not have terribly adverse effect
	Despite the low quality of available formal education, Ségou does house a number of training and vocational educational programs for youth, with a few specifically focused on preparing youth for employment in the spheres of agriculture and agri-business. Two of these programs are the Ecole Secondaire Agro-Pastorale (ECAP) and the Ecole Supérieure d'Agriculture et d'Élevage (AGRI-SUP).In addition to these regional antennas of Bamako-based initiatives, Ségou also has a local APEJ coordination center which act
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	Artifact
	with the local Espace d’Orientation Jeunesse (EOJ), originally set up by Swiss Contact and now continued by the 
	local APEJ team. Furthermore, the Centre de Socio-Professionnalisation des Femmes et des Filles du Réseau de Groupements d’Épargne – Crédit MJT:CESIRI Ségou – Bagadidji is an association specifically geared towards supporting women through providing mentorship and training as well as a space for women from different agricultural collectives (fonio, manioc, and onions) to come together and use larger-scale food processing equipment. 
	Details on these programs can be found in Appendix B: List of Stakeholders for Mali. 
	Details on these programs can be found in Appendix B: List of Stakeholders for Mali. 
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	v. Stakeholders
	v. Stakeholders
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	More information on all stakeholders can be found in Appendix B: List of Stakeholders for Mali and Appendix C: Relevant 
	More information on all stakeholders can be found in Appendix B: List of Stakeholders for Mali and Appendix C: Relevant 
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	Artifact


	Success story: Unite de Production de Beurre de Karité (UPROBEK) 

	UPROBEK is a family-run nut oil and butter business located in Segou. Specializing in shea nut, the family uses 
	UPROBEK is a family-run nut oil and butter business located in Segou. Specializing in shea nut, the family uses 
	both cold and warm presses to produce high quality oils and butters for local markets. The shining star of the family is son Sidy Moctar Sengaré, or “Dr. Sidy”. Customers come from all over the region to buy his healing oils, made from a variety of nuts, including moringa. With a clear desire in the market for products like these, Dr. Sidy hopes to expand the family business with better quality and larger-scale pressing equipment so that he can help more people in local, national, and regional markets with 
	Artifact

	National International 
	1. 
	1. 
	1. 
	Association pêcheurs/transformateurs de pêche de Kewa 

	2. 
	2. 
	Action Citoyenne (NGO) 

	3. 
	3. 
	Regional Coordination of APEJ (Government) 

	4. 
	4. 
	National Employment Agency (ANPE) – Regional Directorate 

	5. 
	5. 
	Ségou Agri-Food Processing and Marketing Center Under the Ministry for the Promotion of Women, Children and the Family (Government) 

	6. 
	6. 
	General Directorate of the Office of Niger – Ministry of Agriculture (Government) 

	7. 
	7. 
	Private University AGRISUP-Ségou Graduate School and Farming (Training Institute) 

	8. 
	8. 
	Regional Directorate of Chamber of Commerce and Industry 

	9. 
	9. 
	Espace Orientation Jeunesse (Youth Orientation Space) 

	10. 
	10. 
	Ségou Professional Training Institute 

	11. 
	11. 
	Socio-Professionalization Center for Women and Girls of the Savings Group Network / CESIRI (Association) 

	12. 
	12. 
	Project for the Fishing Industry (PAFHa) Supported by EU Trust Fund and ENABEL 


	1. 
	1. 
	1. 
	SNV 

	2. 
	2. 
	Plan International 

	3. 
	3. 
	Programme Jeunesse et Stabilisation (PROJES) dans les Régions du Centre de Mali (GiZ International) 

	4. 
	4. 
	ENABEL 

	5. 
	5. 
	European Union Capacity Building Mission in Mali (EUCAP) Office 

	6. 
	6. 
	LuxDev 

	7. 
	7. 
	USAID 


	Projects in Employment and Entrepreneurship. 
	Artifact
	13. Union des Femmes Transformatrices du Secteur Agro-
	Alimentaire (Union of Women’s Collectives Active in 
	Food Processing)
	8 



	c. Mopti 
	c. Mopti 
	i. Youth Employment 
	i. Youth Employment 
	Situated about 400 kilometers northeast of Ségou, Mopti is also a city born on the river. However, unlike Ségou, violence has not been a stranger to the people of Mopti. Violence stemming from the civil war in the north and ethnic clashes between the traditionally pastoral Fulani and the farming Dogon tribes has contributed to a steep decline in Mopti’s economic and security situation. Once a major tourist destination and the most important port in the country, Mopti now faces a tense environment with many 
	parts of Mopti’s economy, preventing a collapse. However, many of these IDPs continue on south, and as violence 
	has become more prevalent in Mopti itself, many locals are also being urged to leave by their families based in safer regions, as we heard from Ms. Fifi Coulibaly, the head of dairy production company Fifi Lait. 
	Due to the general decline in the economy and the slowly increasing outbreaks of violence, opportunities for employment for youth in the region have decreased. The majority of youth who remain seek employment in agriculture, as do the majority of laborers in the country. However, limited access to financial capital, professional equipment, and safe facilities result in a limited capacity for upscaling sectors with high growth potential (dairy, livestock, meat, and fish) and creating new jobs. There are NGOs
	ii. Security and Concerns 
	Mopti is plagued by instability and outbreaks of violence stemming from both the insecurity in the northern half of the country greatly affected by the civil war, the continued presence of jihadist groups, and by ethnic tensions between the three main tribes present in the region: Fulani, Dogon, and Bozo (mainly between Fulani and Dogon). While more accessible than the isolated Gao, Mopti is not necessarily less dangerous. There is a strong sense of the presence of the Malian Army and the regional G5 milita
	The union is made up of multiple small women’s associations in and around Ségou and is run by a president, currently Ms. 
	Assetou Bengaly, who is also in the process of establishing her own company. Clear in our discussions with Ms. Bengaly and 
	the women of the union was a major distrust of official state mechanisms and international intervention programs, which have made many promises in recent years but have failed to deliver in terms of financial support, successful upscaling, or market expansion. They expressed to us a consistent flow of intermediaries approaching them in hopes of profiting off of these interventions and are therefore very wary of any foreign investment arranged indirectly. 
	Artifact
	allegedly by a Dogon self-defense group. Just before our scoping mission in mid-June an attack on a village of Dogon killed 35 civilians, including 24 children. 
	Security issues of a less lethal kind are also undermining the operation of development programs and economic life in general. Cars, particularly 4x4s, have a high risk of being carjacked. In most cases, the perpetrator(s) let the driver and passengers go and keep the car. In some cases, the passengers are kidnapped. One of these carjackings occurred while conducting this scoping mission, on the street of the Hotel Flandres, located very close to the United Nations Multidimensional Integrated Stabilization 
	Finally, security issues in the region have different effects on men and women. Although men and women are considered equal under the law, as jihadist groups continue to press their influence further south into the Mopti region, women are increasingly under pressure to abide by Sharia Law and other Islamic regulations, such as covering their heads. However, women still participate in their traditional roles, especially in the processing and selling of fish and milk products to the local markets, and could b
	The ethnic tensions present in the region between the pastoralist Fulani (Peul), farming Dogon, and fishing Bozo groups becomes prevalent, in particular in the case of permissions for accessing wild bourghou grazing lands. Historically, there has been a transitional system of nomadic exchange of lands based on season: The Fulani were free to bring their herds to graze on the natural fields of bourghou during the dry season, and moved to drier areas during the rainy season when these fields flooded (usually 
	This system has been upset, first through external colonial powers enforcing unsustainable practices and claiming all unused land for the state, and more recently through the inundation of investors – many from the “new elite” class of wealthy families in Bamako – buying land with no understanding of the traditional rotating calendar or loyalty to traditional systems. These new owners impose rent-seeking schemes which price rural pastoralists out of access to vital grazing lands, and the top down implementa
	. 

	iii. Agriculture Market 
	Mopti, a city built along the Niger river, relies heavily on fish and rice as the two main agricultural products. 
	Alongside these, livestock in the surrounding rural areas also contribute a significant amount to the region’s 
	Artifact
	agricultural economy. Mopti, together with Gao and Ségou, is home to many of the largest herds of cattle in Mali and traditional systems of circular agriculture.
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	Fifi Coulibaly worked at a bank for years before becoming a successful business owner. Following her divorce, she left her office job at the bank and entered the dairy industry, founding a successful dairy in the Mopti region (Sevare) that processes fresh milk and makes, sells, and distributes dairy products such as pasteurized milk and yogurt to local markets in Mopti. Her business is registered as an association, which provides benefits in terms of taxes as well as allowing her to more easily grow and emp
	Success story: Fifi Lait 

	Rice is the dominant crop, grown as a cash crop for the Malian government and a major international export, with many local cotton farmers choosing to replace their cotton crops with rice fields. Along highly irrigated areas along the riverbanks, recent programs supporting small-scale farms have resulted in positive trends of crop diversification, a practice which should be encouraged and continued in order to ensure the sustainability of locally grown produce that can provide local communities with a healt
	The fishing industry also plays an important role in the region’s agriculture. Fish is a main staple of local community diets, consumed both fresh and processed. Men typically fish along the river, then send their catches along to the villages with young men to be smoked, dried, or sold fresh at markets. Women are the dominant force throughout the fish value chain once the fish have been caught. Traditional methods of smoking and drying are still used, although local research centers and international progr
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	To a lesser extent, fruits and nuts also play a role in Mopti’s agricultural economy, in particular shea nuts, which are collected from natural groves and transformed into oils and butters for both local and regional markets. While currently underdeveloped, there would be much potential in expanding the cultivation and production of shea (and other nuts) products in Mopti. 
	In traditional resource-sharing practices in Mali, implemented up until the mid-1800s when natural resource exploitation began, channels between lands inundated with water were fished, and when the waters receded the naturally growing grasses were used as grazing lands for livestock, which in turn fertilized the pastures for crop cultivation before the floods returned 
	the following rainy season. 10 See programs implemented by ENABEL and PAFHa, Appendix C: Relevant Projects in Employment and Entrepreneurship. 
	Artifact
	iv. Youth & Education 
	In Mopti, there are 1,120 official schools – 748 public schools, 23 private schools, 229 community schools, and 120 Koranic schools (madrasas). However, according to UNICEF, nearly a quarter of a million Malian children are unable to attend school, with the problem most acute in the Mopti region. Efforts are being made, by UNICEF among others, to support children who have been displaced from other regions in Mali to resume their educational trajectory. Over 80% of all enrolled primary school students attend
	According to the Ministry of Education, while general enrollment in public schools may be dropping, Koranic schools have grown in number over the past decade. These madrasas often focus on theological lessons, rather than life skills related to ensuring competitiveness in a business market. The emphasis on Islamic teachings not only neglects to train students in valuable skills and knowledge, but can also hinder the potential of free market business practice, including the willingness of potential beneficia
	In formalized higher education, Mopti houses a number of research institutes backed by international organizations, such as the Centre Régional de Recherche Agronomique de Mopti – Abritant le Programme Ressources Halieutiques and the Institute of Rural Economy (IER), supported by ENABEL. These centers are examining new adaptations and innovations in agriculture, with a specific focus on fisheries and fishing techniques. These research centers often work with other centers and knowledge institutes based in t
	v. Stakeholders
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	National 
	National 
	National 
	International 

	1. Office for Fisheries and Aquaculture Development in the Inner Niger Delta ODPA-DIN (Government) 
	1. Office for Fisheries and Aquaculture Development in the Inner Niger Delta ODPA-DIN (Government) 
	1. Mopti Antenna of the Association pour le Programme Intégré de Développement (APIDEV), 


	More information on all stakeholders can be found in Appendix B: List of Stakeholders for Mali and Appendix C: Relevant 
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	Projects in Employment and Entrepreneurship. 
	Artifact
	2. Regional Directorate of Agriculture 
	2. Regional Directorate of Agriculture 
	2. Regional Directorate of Agriculture 
	that is involved in an education program funded by 

	(Government) 3. Regional Directorate of Fisheries, Ministry of Livestock and Fisheries 
	(Government) 3. Regional Directorate of Fisheries, Ministry of Livestock and Fisheries 
	UNICEF (Local and International Partners) 2. SNV 3. Plan International 

	4. Centre Régional de Recherche Agronomique de Mopti – Abritant le Programme Ressources Halieutiques (Research Institute) 5. FifI Lait (Company) 
	4. Centre Régional de Recherche Agronomique de Mopti – Abritant le Programme Ressources Halieutiques (Research Institute) 5. FifI Lait (Company) 
	4. PROJES management and its various implementers 5. PAFHa project team management 6. SOS Sahel 7. GiZ 

	6. MASARAKA (Company) 7. Agroforma (Training Center) 8. Société Coopérative des Producteurs de Lait de 
	6. MASARAKA (Company) 7. Agroforma (Training Center) 8. Société Coopérative des Producteurs de Lait de 
	8. USAID 9. UN FAO 

	la Commune de Socoura KAWRAL (Association) 9. Coopérative Benkadis Socoura (Association) 10. Office du Niger, Agence Lacs Faguibine et Offices Riz (Government) 
	la Commune de Socoura KAWRAL (Association) 9. Coopérative Benkadis Socoura (Association) 10. Office du Niger, Agence Lacs Faguibine et Offices Riz (Government) 

	11. Direction Régionale de la Production et l’Industrie Agricole et Coordination Régionale du Projet PRPAS (Ministère de l'Elevage et de la 
	11. Direction Régionale de la Production et l’Industrie Agricole et Coordination Régionale du Projet PRPAS (Ministère de l'Elevage et de la 

	Pêche) (Government) 
	Pêche) (Government) 




	d. Gao 
	d. Gao 
	It should be noted that in Gao, due to the security situation and lack of ability to travel freely by road, any potential for economic growth and job creation relying on import or export (for example, in the livestock value chain where there is potential to create jobs in leather-working through the provision of training and import of equipment) is unlikely to prove successful until the security situation is stabilized and road infrastructure repaired and improved, or methods of air transport for commercial
	i. Employment 
	Gao, situated almost 600 kilometers northeast of Mopti, is well into North Mali and heavily affected by the ongoing 
	conflict, the consequences of which are evident in the region’s economic distress. Unemployment in Gao is 
	estimated by the National Statistics Institute (2017/18 EMOP report) to be 55% for youth between the ages of 15 and 35 (and 67.4% for youth between the ages of 15 and 24). According to interviews with Mr. Alhouseyni Dairou Maiga, President of the Gao Regional Chamber of Agriculture, youth unemployment is a leading cause of banditry and crime in Gao. With many youth disillusioned by the continued violence, a lack of cultural tendency towards an entrepreneurial spirit, and a cycle of dependency enabled by the
	no stimulation of motivation or innovation, Gao’s youth are at high risk of turning to criminal means of survival. 
	Administrative jobs are highly sought after, and there is a general feeling among youth that work in the agricultural sector is not desirable. However, there is a huge gap between the number of qualified youth and the amount of available jobs, reflected in the 3,339 applications (2,027 men and 1,312 women) received by the SNV EJOM Projectfor 750 available places in 2019. Mr. Abdoukadri Toure, SNV’s regional coordinator for Gao, provided 
	Administrative jobs are highly sought after, and there is a general feeling among youth that work in the agricultural sector is not desirable. However, there is a huge gap between the number of qualified youth and the amount of available jobs, reflected in the 3,339 applications (2,027 men and 1,312 women) received by the SNV EJOM Projectfor 750 available places in 2019. Mr. Abdoukadri Toure, SNV’s regional coordinator for Gao, provided 
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	these numbers (confirmed by Mr. Douga Diallo of APEJ Gao). While both men expressed the belief that increased resources for the EJOM Project would result in additional jobs for young people, it must be noted that due to the nature of this gap, simply providing training resources to create even more qualified but unemployed youth will not resolve the issue; rather, jobs must be created through genuine economic growth in order to provide sustainable employment for already qualified youth. 

	12 For more details on this project, please refer to Appendix C: Relevant Projects Related to Employment and Entrepreneurship. 
	Artifact
	For those who do take up the mantle of agriculture, the most opportunity for revenue generating activity comes from the livestock sector. The Fulani tribe are considered to be the best cattle breeders throughout Mali. However, with the development of a livestock-fattening system, wherein individuals buy livestock at low prices, fatten them up for three to four months and then resell them at a higher price, we find almost all ethnic groups represented in this sector. These players are mostly young (15 to 40)
	MASARAKA is a small company based in Gao, created by Mr. Mouhamed Sidibé. The son of a government official who was expected to follow his father’s career path, Mr. Sidibé instead turned away from public service to the agriculture sector, where he saw a gap to be filled in the area of livestock and animal feed. On the route between Mopti and Gao Mouhamed runs a successful animal fodder production company, specializing in bourghou grass feeds for cattle, which was started through an incubation program at Bama
	Success story: MASARAKA 
	Artifact

	pastures in and around Gao, and Mr. Sidibé sees much more potential for expansion and growth. 
	pastures in and around Gao, and Mr. Sidibé sees much more potential for expansion and growth. 
	Artifact

	ii. Security and Challenges 
	Gao is a highly insecure and unstable region plagued by violence from non-state actors as well as localized violent crime stemming from high rates of unemployment and dissatisfaction. Since the outbreak of the Mali Civil War on 17 January 2012, Gao has experienced heavy losses in human life, material goods, and finances. Despite the improvements following the signing of the Algiers Agreement in 2015, clashes between jihadist groups, the Malian army, and other existing forces in the north are still common. 
	The main road leading to the south of the country (along the Gao – Gossi – Homburi – Sévaré route) is littered with IEDs and patrolled by armed robbers, making it nearly impossible to travel the route without an escort by the Malian Army. In fact, the only way for NGOs and international organizations to reach the region safely is by plane, utilizing either military or humanitarian flights through MINUSMA. As a result of transportation difficulty along this road route, the only other available trade route by
	Locals who have stayed in the city face an environment that is both tense and disheartened. A climate of doubt and lack of confidence prevails between men and women. There is a high level of suspicion that anyone could be 
	Locals who have stayed in the city face an environment that is both tense and disheartened. A climate of doubt and lack of confidence prevails between men and women. There is a high level of suspicion that anyone could be 
	a terrorist or jihadist. In addition to violence from the civil war, ethnic and family disputes are also common sources of violence. There is a perpetual settling of accounts (i.e. blood feuds) between and within communities, for example in the case of a murdered village leader in the town of Homburi, a nearby town in the Gao region, days before our scoping mission. While today the city is occupied and controlled by the Malian Army and men and women have equal rights and protections under Malian law, attack

	Artifact
	In addition to the local communities, NGOs working in the region have also been affected. Risks of kidnapping, rape, robbery (such as of 4x4 vehicles), and constant attacks have forced many international donors to relocate activities that were intended for Gao to Mopti, according to the interim Director of Mercy Corps. This was reiterated by one of the Office of the Development of Fisheries and Aquaculture in the Inner Niger Delta (ODPADIN) representatives, Mr. Hamidou Toure, whom we met in Ségou. These rel
	-

	iii. Agriculture Market 
	The major agricultural sectors in Gao are livestock, milk, and animal fodder. With some 87,763 head of cattle in the Gao region – along with 273,643 head of sheep, 390,772 head of goats, 42,213 head of donkeys, and 20,542 head of camels– Gao is home to the largest herds in Mali and has been the traditional main supplier of milk and meat for the rest of the country as well as for neighboring countries, in particular Senegal and Ce d’Ivoire. With the onset of the civil war, however, cattle farmers in Gao, a v
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	While consistently larger herds might once have been a boon for increased milk production, a lack of sufficient animal feed makes this more of a burden than a benefit. Currently, there is not enough production of bourghou animal feed to sustain all of Gao’s cattle throughout the year, especially outside of milking season. Harvested along the river and in the soil of the valleys, cattle farmers prefer bourghou to other fodder because it is much cheaper than imported feed from Niger or Algeria, and it is also
	For the cattle that do receive enough nutrients to produce milk, dairy remains a major agriculture product in Gao, with the industry largely dominated by women in the phases of collection, processing, transformation, distribution, and sales. With the latest data from 2011, before the war, Gao saw 81,521,459 liters of raw milk produced annually. Approximately 14,117,359 liters of raw milk were consumed by the local Gao market, leaving 
	Information obtained on field mission from the Gao Regional Coordinator of APEJ, as recorded by the Regional Management of Production and Animal Industry of Gao (DRPIA). 
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	Artifact
	a surplus of 67,404,100 liters for export to markets outside of Gao (both within Mali and in neighboring countries). 
	However, the effects of the war having made import and export nearly impossible, much of Gao’s milk has been 
	left without market, and without proper processing equipment to transform it into longer lasting products (milk powder, butter, yogurt, cheese), much of it goes to waste. 
	Aside from these three main sectors, there is also a market for fresh vegetables, grown through subsistence farming or through collectives such as GIE Fatouma (peanuts, grains, and dairy processing) and the Gaka Chiney Association (potatoes) but this is an underdeveloped sector. Training in vegetable and potato farming is available at the Quina Nafa Center, and this center, along with many of the local collectives and associations and remaining NGOs (EJOM has a designated number of places for women in their
	boosting the skills and knowledge of local women. Currently, the local women’s collectives can meet the fresh 
	vegetable demands of the local market for a period of 2-3 months (December-March) per year only, due to lack of irrigation capacity. From March-July, the dry season causes wells to dry up, halting gardening capability. Additionally, fruit is very expensive and is mainly imported from South and Central Mali (Bamako, Mopti, and Sikasso), with prices reaching up to 500 cfa (0.75 EUR) for a single mango, compared to 100 cfa (0.15 EUR) in Bamako. 

	iv. Youth and Education 
	iv. Youth and Education 
	Prior to the outbreak of the January 2012 crisis and destabilized security situation in Gao, there were 641 schools. Of those, today 500 schools remain open, of which approximately 60% are not actually functioning due to the high rate of displacement of Gao’s population. However, of the remaining open and active schools and population, girls make up 42% of registered students. 
	For students who make it through primary and secondary school without being forced to abandon their education, formalized higher education is not available, and youth must leave Gao in order to attend university in Bamako, where students from all regions of the country gather to study in the university system. The majority of highly educated Malians, including those from Gao, seek administrative or public sector jobs, but the limited number of these jobs leave many youth unemployed with a lack of technical 
	Despite Gao’s isolation and poor current environment, there are multiple training and vocational educational 
	programs currently working towards improving the situation through supporting the local community in gaining skills in agriculture, public administration, technical knowledge, and entrepreneurship. For example, the local APEJ office places young unemployed graduates in internship positions to learn on-the-job skills and technical knowledge through a Vocational Training Internship program; the objective is to enable graduates wishing to pursue careers in public structures and territorial authorities to becom
	v. Stakeholders 
	Artifact
	Table
	TR
	National 
	International 

	1. 2. 3. 4. 5. 6. 7. 8. 
	1. 2. 3. 4. 5. 6. 7. 8. 
	APEJ Gao (Government) Regional Chamber of Agriculture (Government)) Council of Rural Youth (Government) Professional Association of Peasant Organizations Gao (Union) Quina Nafa Center Sahel, a training center specializing in agri-food processing that, in partnership with local NGOs and associations, trains several young people every year MASARAKA Company, a livestock breeder and animal fodder (bourghou) processing company GIE Fatouma Association, a collective of grain, peanut, and dairy processing and local
	1. SNV 2. The Sustainable Technology Adaptation for Mali's Pastoralists (STAMP+) 3. Mercy Corps14 





	4. Value-Chain Analysis 
	4. Value-Chain Analysis 
	In order to identify a number of agricultural value chains with high potential for positive impact stemming from Dutch investment and support initiatives, this scoping mission examined various agricultural products available in all three scoping locations as well as the capital, Bamako. Through interviews with local vendors, businesspeople, collectives, officials, and international actors, along with keeping in mind the policy goals of the Dutch government, we were able to narrow the field of agricultural s
	While this list is by no means exhaustive and there are many additional options for investment, our research suggests that these sectors will greatly benefit the people of Mali as well as the national economy, help the nation reach its goals of economic growth while also working to achieve SDGs 2, 4, 5, and 8. 
	We also aimed to ensure that we chose value chains with ample opportunity for expansion or support of existing programs which provide both opportunities for partnership as well as lessons learned, in addition to matching labor market needs with identified gaps in skillsets and expertise. Finally, we endeavored not to contribute to oversaturation of any one sector, to avoid the risk of economic under-diversification, and to keep in mind the 
	It should be noted that while the Mercy Corps’ Bamako office claims to be in constant collaboration with a women’s collective 
	in Gao in order to support a program of potato farming, women from the collective (Association Gaka Chimney) told our local consultant that they had not received any support from Mercy Corps for the past three years. 
	Artifact
	environmental impact of cultivation and production with both economic and environmental sustainability as a main goal. 
	A full analysis of each individual value chain can be found in Appendix E: Recommended Value Chain Analysis. 

	5. Recommendations 
	5. Recommendations 
	These sections have been removed due to confidentiality. Requests for more detailed information can be sent to . 
	io@rvo.nl
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	Segou Direction nationale de l'agriculture - Service Semencier National - Projet d'appui à la filière semencière Mopti Office de développement de la pêche et de l’aquaculture dans le delta intérieur du Niger ODPA-DIN Mopti Direction régionale de la pêche (Ministère de l'Elevage et de la Pêche) Mopti Direction régionale de la production et l’industrie agricole et coordination régionale du project PRPAS (Ministère de l'Elevage et de la Pêche) Mopti Office du Niger, Agence Lacs Faguibine et Offices Riz Mopti C
	Bamako Association pour le programme intégré de développement (APIDEV) Bamako Plan International www.plan-international.org Bamako Oxfam Mali Bamako Mercycorps https://www.mercycorps.org/countries/mali nation-wide World Food Program nation-wide UNICEF https://www.unicef.org/mali/en/our-partners Bamako FAO-Mali http://www.fao.org/countryprofiles/index/en/?i so3=MLI Bamako SOS Sahel Bamako Afrique Verte www.afriqueverte.org Bamako ICCO Cooperation https://www.icco-cooperation.org/en/countries/mali Woord en Da
	Bamako Fédération Nationale de la Filière Bétail et Viande (FEBEVIM) hosted on site of CNOP http://www.cnop-mali.org/index.php/8-federations-membres/11-febevim Bamako Jeune Chambre économique internationale (JCI) https://jci.cc/about Bamako Union des Cooperatives des Transformateurs et Distributeurs du lait (COOP CA) Ségou, Mopti, Gao Conseils régionaux Ségou A.R.G. Ségou, Antenne Régionale du Guichet Unique pour la Création d'Entreprises www.apimali.gov.ml Ségou Conseil National du Patronat du Mali (CNPM) 
	Bamako The Business Network for West Africa - Mali (REAO - Mali) http://www.reaomali.org/ Bamako Association des Jeunes Dirigeants d'Entreprises du Mali https://www.facebook.com/Association-des-Jeunes-Dirigeants-dEntreprises-du-Mali-AJDEM-1668875076677131/ Bamako L’Association des Sociétés Informatiques du Mali (ASIM) http://general-computech.com/lassociation-des-societes-informatiques-du-mali-asim/ Bamako Ong Assocation Jeunesse Action Mali Bamako Organisation Patronale des Entrepreneurs de La Construction
	National Ecobank Bamako + national MyAgro www.myagro.org Bamako Banque de l'Habitat du Mali http://www.bdecash.com/partenaire/0ml/BHM Bamako Babyloan Mali https://ruralsolutionsportal.org/en/-/participatory-financing-initiative-to-fund-young-mirco-entrepreneurs-in-rural-mali Bamako Le Fonds de Garantie pour le Secteur Privé SA Ségou (but part of national network) Caisses Villageoises d’Epargne et de Crédit Autogérées en Zone Office du Niger / Ségou National microcredit agencies National (especially rural) C
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	Milk 
	Animal Fodder 
	Meat 
	Fish 
	Fonio 
	Shea Nuts 

	Bamako 
	Bamako 
	X 
	X 
	X 

	Ségou 
	Ségou 
	X 
	X 
	X 
	X 
	X 
	X 

	Mopti 
	Mopti 
	X 
	X 
	X 
	X 
	X 
	X 

	Gao 
	Gao 
	X 
	x 
	X 



	1. Recommended Value Chain: Animal Fodder 
	1. Recommended Value Chain: Animal Fodder 
	a. Background 
	a. Background 
	Throughout Mali, animal fodder is an almost entirely untapped market with current market demands met through harvesting from wild bourghou fields in highly irrigated areas along the Niger River in rural areas of Ségou, Mopti, and Gao. However, natural bourghou does not supply enough animal feed for the millions of head of cattle roaming Mali, especially during the lean (dry) season, from April-July. Climate Change has had an adverse effect on available pastures for grazing as well as watering holes; cattle 
	Bourghou in particular is preferred by cattle farmers due to its high nutritional value and plentiful wild fields during the rainy season, but there are very few farmers cultivating bourghou, aside from small entrepreneurs such as the MASARAKA company which operates between Mopti and Gao and supplies consistent animal feed to the cattle herds belonging to the three members of the company. 
	The bourghou value chain consists of harvesting wild crops, cutting, drying, and selling/distributing fresh fodder to cattle farmers, and retaining some dried bourghou to transform into stored feed to be sold during the lean/dry season from April-July. 
	**It should be noted that in Gao, due to lack of transportation capacity, the animal fodder market will likely only serve the cattle farmers in and around Gao itself. However, these are the biggest herds in all of Mali, and the need for feed here is highest as transportation barriers mean that fewer numbers of cattle are being exported to other markets annually, leaving higher numbers to sustain and pushing the costs of feed, both fresh and processed, higher.** 

	b. Barriers 
	b. Barriers 
	While increasing the cultivation of animal fodder will directly boost food production in the sectors of meat and dairy, the immediate effects of increasing animal food production rather than human food production may cause tensions over already scarce resources such as water and water-adjacent land. Additionally, the unstable security situation and lack of decent transportation and communication infrastructure present challenges to moving raw and processed goods and accessing trainings and knowledge transfe
	While increasing the cultivation of animal fodder will directly boost food production in the sectors of meat and dairy, the immediate effects of increasing animal food production rather than human food production may cause tensions over already scarce resources such as water and water-adjacent land. Additionally, the unstable security situation and lack of decent transportation and communication infrastructure present challenges to moving raw and processed goods and accessing trainings and knowledge transfe
	goods from Gao or traveling to a course from Gao to another region). Security concerns due to increased ethnic tensions and violence over resources may also hinder effective growth capacity, particularly in Mopti and Gao. 

	Artifact
	c. 
	c. 
	c. 
	Actors Involved 

	d. 
	d. 
	Opportunities for Youth Employment 

	e. 
	e. 
	Required/Missing Skills 


	Location 
	Location 
	Location 
	Actors 

	Bamako 
	Bamako 
	● International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) ● International Livestock Research Institute (ILRI) ● International Fertiliser Development Center (IFDC) ● International Center for Development Oriented Research in Agriculture (ICRA) ● Institut d'Économie Rurale (IER) ● Centre National de Recherche Agronomique (CNRA) 

	Ségou 
	Ségou 
	● Union des Femmes Transformatrices du Secteur Agro-Alimentaire ● Centre Socio-Professionnalisation des Femmes et des Filles du Réseau de Groupements d’Épargne – Crédit MJT:CESIRI Ségou – Bagadidji ● Youth Employment Office (private enterprise aimed at job creation, run by Mme Djenaba) ● General Directorate of the Office of Niger – Ministry of Agriculture ● Regional Directorate Branch for the Promotion of Women, Children and the Family (DRPFEF) – Ségo ● National Employment Agency (ANPE) – Regional Directora

	Mopti 
	Mopti 
	● MASARAKA (Fodder supply and processing operation in Mopti and Gao) ● Cattle Raising Cooperative Benkadis Socoura ● Fifi Lait (women-run dairy association) ● Bourghou Market (various vendors of unprocessed Bourghou) ● Institute of Rural Economy (IER) ● Regional Directorate of Production and Agricultural Industry ● SNV Regional Office 

	Gao 
	Gao 
	● MASARAKA ● Centre Sahel Quina Nafa ● Women's Cooperative of Milk and Drinks Production ● Gao Regional Directorate, Ministry of Agriculture ● Regional Chamber of Agriculture ● Gao Regional Coordination Office of APEJ (Ministry of Employment and Professional Training) ● SNV Gao Regional Office 


	Bamako 
	Bamako 
	Bamako 
	The current lack of consistent supplies of animal feed result in poor quality meat due to malnourished cattle and 

	TR
	limited milk production which contributes to the success of competing powdered milk providers. Therefore, 

	TR
	demand for animal fodder is high, far outweighing supply. Production, from farming to distribution of final product, is underdeveloped and only in the early stages of advancement. There is great potential for growth, 

	TR
	upscaling, and expansion. In particular, Bamako has the potential for youth employment in the stages of processing dried bourghou into powder feed and storing it safely, maintaining safety and quality control, and 

	TR
	distribution. The necessary upgrades of processing equipment will also require training on their use. 


	Artifact
	Ségou 
	Ségou 
	Ségou 
	Currently, many youth (mainly men) harvest bourghou that grows naturally along the river, but there is room for much expansion and job creation in the early stages of the value chain (planting, farming, harvesting) for young men and women as the crop is actively cultivated, not just collected from wild growth. There is also room for expansion along the middle of the value chain. If provided training and medium-to-large-scale processing equipment, young men and women can be employed through the upscaling of 

	Mopti 
	Mopti 
	Mopti presents opportunities for youth employment throughout this value chain and indirectly, along other value chains; there is a high potential for development and expansion in cultivation and harvesting, processing, storing, packaging, and transportation, as well as in sales and distribution. High-value employment (due to market demand) includes the underdeveloped areas of drying, cutting, and transforming bourghou into lean season feed, as well as packaging and transporting final products to cattle farm

	Gao 
	Gao 
	Gao presents similar opportunity as Mopti, with potential for expansion and job creation throughout the value chain and beyond. However, expansion in Gao may be limited to serving local markets due to transportation challenges. Despite these challenges, there is plenty of room for growth, as current demand is nowhere near met by bourghou suppliers. 


	Throughout Mali, there is a knowledge gap regarding the most effective and efficient animal feed approaches, including types of grasses and grains, benefits of fresh vs dried, and combinations of various available feeds. More research is needed to determine the best methods of expansion and growth in order to best support local cattle herds. There is also a large gap between supply and demand, with a lack of supply that cannot sustain the amount of cattle that require fodder throughout the year. This gap ha
	f. Women 
	Women are involved in the processing (cutting, drying, storage) of bourghou for local cattle farmers, but the supply chain is not large enough to provide for all cattle herds during the lean season. Improved processing equipment can provide space for upscaling this crop and creating additional jobs for young women throughout the middle and end of the value chain. 
	g. SWOT Analysis 
	Strengths 1) Demand by (expanding number of) customers willing to pay high prices, especially for processed, easy to store and distribute fodder packs. 2) Bourghou production known, would require “mere” upscaling. 3) Existing natural fields simply need expansion to available irrigated land along the river. 
	Strengths 1) Demand by (expanding number of) customers willing to pay high prices, especially for processed, easy to store and distribute fodder packs. 2) Bourghou production known, would require “mere” upscaling. 3) Existing natural fields simply need expansion to available irrigated land along the river. 
	Strengths 1) Demand by (expanding number of) customers willing to pay high prices, especially for processed, easy to store and distribute fodder packs. 2) Bourghou production known, would require “mere” upscaling. 3) Existing natural fields simply need expansion to available irrigated land along the river. 
	Weaknesses 1) Bourghou may be known but not necessarily the more advisable animal fodder crops to grow in these areas. Few alternatives available/known. 2) Lack of knowledge on nutritional value outside of these specific plants by the general herding business and communities. 


	Artifact
	Opportunities 
	Opportunities 
	Opportunities 
	Threats 

	1) High demand, especially in the off season to sustain cattle and other farm animals (improvement effects other value chains). 2) Off season planting and easily replicable model of collective farming. 
	1) High demand, especially in the off season to sustain cattle and other farm animals (improvement effects other value chains). 2) Off season planting and easily replicable model of collective farming. 
	1) Cultivating bourghou (an aquatic plant) requires resources that are also required for rice and fresh vegetable production (river adjacent). As such, increasing bourghou production could increase social tension due to competition over resources (land, water), including effecting where grazing cattle can be moved by pastoralists. 

	TR
	2) Intensive extraction of bourghou from rivers may upturn ecosystems, potentially further endangering the local hippopotamus populations. 


	2. Recommended Value Chain: Milk 
	a. Background 
	Dairy products consist of a major portion of the Malian diet. In 2017, Mali produced 1.66 million tons of fresh milk. From this, Malians pasteurize the majority of raw milk collected, but also sell raw milk to local markets and transform milk into dairy products such as butter and yogurt. The cheese market in Mali is limited. Milk production varies annually based on the state of cattle; in years of harsh famine and little rainfall, milk production drops dramatically due to weakened cattle and thinned out he
	The total milk value chain stages consist of drawing milk, transportation to collection points, collection, pasteurization, processing, transformation (fresh milk, powdered milk, yogurt, butter, cheese), distribution, marketing, and sales. 
	b. Barriers 
	As of 2011, Mali has imported approximately €80 million worth of milk powder per year, mainly from Europe, in particular from one French-Lebanese company holding a monopoly and fixing prices: SOMIEX. The continued importing of milk powder has had adverse effects on local milk production; prices have been driven down, losing value, and the ease of choosing milk powder, with no worries about the production chain causing spoilage, have hindering local market development and competition. In addition to foreign 
	#monlaitestlocal 
	#monlaitestlocal 


	Aside from barriers of market competition, Malians in the milk sector also face competition over land and resources, which, compounded by climate change and extended dry seasons, can make finding good grazing land difficult. Furthermore, once raw milk is collected, processors face challenges caused by a lack of necessary equipment, such as mobile refrigerators and formalized cold-processing machinery, as well as a general lack of standardization and 
	Aside from barriers of market competition, Malians in the milk sector also face competition over land and resources, which, compounded by climate change and extended dry seasons, can make finding good grazing land difficult. Furthermore, once raw milk is collected, processors face challenges caused by a lack of necessary equipment, such as mobile refrigerators and formalized cold-processing machinery, as well as a general lack of standardization and 
	quality control throughout the industry. While the Malian government did create the Malian Agency for Normalization and the Quality Promotion (AMANORM) and the National Agency for the Sanitary Security of Foods (ANSSA), these agencies are heavily understaffed and lack the capacity to actually enforce food health regulations, leading to the continued production of dangerous, poor quality products.This is a major barrier in looking to enter global markets as a competitive, attractive choice for international 
	1 


	Artifact
	Knowledge in the milk sector could also be improved, such as the development of other transformable dairy products such as cheese, milk powder, and yogurt. 
	c. Actors Involved 
	Location 
	Location 
	Location 
	Actors 

	Bamako and Ségou 
	Bamako and Ségou 
	● ● ● ● ● ● ● 
	MaliLait company (current monopoly on milk market, both fresh and powdered) – only in Bamako Members (individual entrepreneurs) of the “Union des Cooperatives des Transformateurs et Distributeurs du Lait” Ministères de l’Agriculture, de l’Elevage (et de la Pêche) Ministère de l’Industrie et du Commerce Several (externally funded) research institutes (e.g. ILRI) Agri-business service providers (I)NGOs (e.g. Vétérinaires sans Frontières) 

	Mopti 
	Mopti 
	● ● ● ● ● ● ● 
	Bourghou Market (many vendors of unprocessed Bourghou along the river) Institute for Rural Economy (IER) Regional Directorate of Production and Agricultural Industry Fifi Lait Société Coopérative des Producteurs de Lait de la Commune de Socoura KAWRAL Coopérative Transformateurs & Revendeurs de Lait SNV 

	Gao 
	Gao 
	● ● ● ● ● ● ● ● 
	Groupement Transformatrices Lait et Boisson MASARAKA GIE Fatouma Centre Sahel Quina Nafa (Gao) Gao Regional Directorate, Ministry of Agriculture Regional Chamber of Agriculture Gao Regional Coordination Office of APEJ (Ministry of Employment and Professional Training) SNV 


	The National Food Safety Agency (ANSSA), the National Directorate for Commerce and Competition (DNCC), the Directorate for Hygiene and Pollution Control (Direction Nationale de l'Assainissement du Contrle des Pollutions et des Nuisances), and the Bureau Inspection Valuation Assessment Control (BIVAC) are in charge of testing. The National Directorate for Commerce and Competition, Customs, the Nationale Directorate for Hygiene and Pollution Control, and the BIVAC (control before shipment) are involved in ins
	equipped to properly oversee Mali’s vast agricultural output. See https://www.export.gov/article?id=Mali-Trade-Standards. 

	d. Opportunities for Youth Employment 
	Artifact
	Bamako 
	Bamako 
	Bamako 
	Most youth are employed in the collection (men) and the processing, pasteurization, bottling, and distribution 

	and Ségou 
	and Ségou 
	(women). There is room for expansion in jobs for young women in increasing the amount of milk available to process (as the animal fodder chain is developed) both in quantity during current “milking season” and year round. Expansion in the transformation point in the value chain (turning milk into butter, yogurt, cheese, milk powder) is also possible as these dairy products are not widespread. 

	Mopti 
	Mopti 
	In Mopti, the majority of job creation opportunities exist towards the beginning of the value chain, in cattle raising and milking, and in the middle, in collection and transportation. With the application of cold storage facilities and machinery, there is also the opportunity for existing small businesses and collectives to upscale and thus hire more staff, most likely youth as the new machines will require more technical skills and training. 

	Gao 
	Gao 
	Due to the isolated nature of the city, Gao presents opportunities across the full value chain as everything will need to be localized to ensure the local market can be served safely and efficiently without relying on import and export while security conditions remain so dangerous. With the provision of milk processing equipment, there is vast potential for job creation for youth along the milk transformation line. Powdered milk is a key ingredient for yogurt and daigai (drink made from milk and millet flou


	e. Required/Missing Skills 
	Especially beneficial would be the improvement of technical knowledge in processing of raw milk to make other dairy products (including training on the relevant machinery) such as powdered milk which is a huge import commodity not currently produced in-country, as well as cheese, which is not a widespread good in Mali. 
	Improvements in animal husbandry sciences and feed research would also prove beneficial in advancing the development of the dairy sector overall. Finally, standardizing quality control practices and improving the capacity of inspectors and the relevant directorates (ANSSA, AMANORM, DNCC) would help in supporting Mali’s reputation in global as well as local markets as a reliable and safe competitor. 
	f. Women 
	In Mopti, Ségou, and Bamako, young women are most active in the processing, transformation, bottling, sales, marketing, and distribution of milk. Women form the majority of the milk-transformation workforce, including unions and collectives which sell freshly collected milk to MaliLait in Bamako for processing and then distribute the bottled products, as well as sell directly to local markets the raw milk that does not go through MaliLait. Husbands 
	are often supportive of their wives’ milk companies, and we heard many stories from women of their husbands 
	helping them design logos or develop packaging, demonstrating a positive mentality towards women working in the sector.
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	g. SWOT Analysis 
	Strength 1) High demand from local markets for milk and milk related products, as demonstrated by the consumption of milk from (imported) enriched milk powder. 
	Strength 1) High demand from local markets for milk and milk related products, as demonstrated by the consumption of milk from (imported) enriched milk powder. 
	Strength 1) High demand from local markets for milk and milk related products, as demonstrated by the consumption of milk from (imported) enriched milk powder. 
	Weakness 1) In current livestock practices, milking is only done during a short season annually. There is simply not enough milk produced to expand the mid and end sections of the value 


	Stories collected from focus group discussions and interviews with transformatrices in the dairy industry. 
	Artifact
	2) Consistent supply of milk (often with surplus in the peak of milking season Sept-Oct.) with little risk of decreasing due to reliance on cattle (meat) for 19% of overall GDP and the majority of income and livelihood for people of the Fulani background. 
	2) Consistent supply of milk (often with surplus in the peak of milking season Sept-Oct.) with little risk of decreasing due to reliance on cattle (meat) for 19% of overall GDP and the majority of income and livelihood for people of the Fulani background. 
	2) Consistent supply of milk (often with surplus in the peak of milking season Sept-Oct.) with little risk of decreasing due to reliance on cattle (meat) for 19% of overall GDP and the majority of income and livelihood for people of the Fulani background. 
	chain, without also boosting the start of chain and even the “pre-chain” production of fodder. 2) Habits and even cultural tenets create obstacles. Boosting milk production would be difficult without a more encompassing transformation of wider livestock value chain practices – less pastoral, having more animals consistently closer to market, additional fodder supply. 3) In Gao area, reportedly, some ethnicities oppose the commercialization of milk. 4) Infrastructure lacking to allow for efficient, rapid col

	Opportunities 1) Trained workforce available to help absorb more (young) women into the mid and end of chain, with identified “transformatrices” who routinely provide training to others 2) Track history of (external) interventions in this sector (e.g. Swiss cooperation) with lessons to offer 3) Additional dairy products with underutilized markets: butter, cheese, yogurt, milk powder could be expanded as milk availability increases 4) Associations in place, keen to proceed 
	Opportunities 1) Trained workforce available to help absorb more (young) women into the mid and end of chain, with identified “transformatrices” who routinely provide training to others 2) Track history of (external) interventions in this sector (e.g. Swiss cooperation) with lessons to offer 3) Additional dairy products with underutilized markets: butter, cheese, yogurt, milk powder could be expanded as milk availability increases 4) Associations in place, keen to proceed 
	Threats 1) Aggravate the already problematic security situation: In present “situation”, several different value chains compete over limited resources (land, water), especially in the dry season, that is becoming longer and harder due to climate change. In the Mopti region, this competition is directly linked to (some of the) violent and lethal altercations ascribed to “opposing ethnicities”, that is: different ethnicities tend to be exclusively linked to specific economic activity (e.g. Fulani in pastoral 


	3. Recommended Value Chain: Meat
	3 

	a. Background 
	Meatconstitutes a large portion of the Malian diet; 445,467 tons of meat were produced in Mali in 2017, consisting of about 19% of national GDP. There are approximately 15 million head of cattle across the country. Cattle is raised 
	4 

	While meat in this section refers to beef, there is reason to believe that the meat value chain logic could also be applied to other meats, as well as poultry. However, due to the short time of this scoping mission, we concentrated our efforts on examining the beef value chain as thoroughly as possible, as we saw the greatest potential for expansion through Dutch support in this value chain. 
	Artifact
	in the rural areas between cities, with the largest herds around Gao and between Bamako and Ségou. Livestock is also a major export, third after cotton and gold, according to the World Bank. 
	The traditionally pastoral Fulani people are the main cattle farmers in the country, living a semi-nomadic lifestyle in order to move their herds from pasture to pasture. However, cattle is now seen as a good short-term investment, and people of all backgrounds invest in buying cattle in order to fatten and resell at a higher value in a six-month or less turnaround. 
	There is a traditional, natural transition of land in the areas near the River Niger, consisting of a cycle of (Fulani tribe) cattle grazing on wild bourghou during the dry season, then moving to dry ground as the fields flood with the rainy season and fishermen (Bozo tribe) move in to set up nets along the channels that fill with fish overflowing from the river. When the floods recede, farmers (Dogon tribe) plant crops in the freshly irrigated and fertilized fields, and when the crops are harvested the wil
	b. Barriers 
	Meat products are often exported as live cows over long distances due to lack of local cooling and preservation equipment, and then the processed meat and bovine products are sold back to locals at higher costs, reflecting a large gap in equipment and room for potential growth in the processing of leather goods (bags, clothing, shoes) and meat. The long distances cows are transported also puts stress on the animals, resulting in lower quality meat. This, combined with the limited availability of sufficient 
	Additionally, apart from one relatively modern slaughterhouse (owned by a woman from Algeria) in the Kayes region, local production of meat happens in substandard conditions, and there is a serious lack of implementation of hygiene standards and formalization of sanitation regulations. 
	In Gao specifically, many jobs have been lost in transportation, as Gao formerly was a major exporter of meat and 
	cowhides to Senegal and Côte d’Ivoire, but the roads are now largely blocked due to IEDs and armed robbers. The 
	only flights are run by the UN and MINUSMA, which are not used for commercial purposes. 
	c. Actors Involved 
	Location 
	Location 
	Location 
	Actors 

	Ségou 
	Ségou 
	● ● ● ● ● ● ● 
	Chambre de Commerce et l’Industrie – Direction Régionale International Livestock Research Institute (Bamako) International Fertiliser Development Center (Bamako) Direction Genérale de l’Office du Niger – Ministère en Charge de l’Agriculture Regional Directorate of Commerce and Competition (DNCC) National Employment Agency (ANPE) – Regional Directorate Coordination Régionale Agence de Promotion de l’Emploi des Jeunes (APEJ) 


	Artifact
	Mopti 
	Mopti 
	Mopti 
	● ● ● ● ● ● ● ● 
	MASARAKA Société Coopérative des Producteurs de Lait de la Commune de Socoura KAWRAL Fifi Lait Cowhide entrepreneurs near Mopti harbour Bourghou Market (various vendors of unprocessed bourghou) Gallerie Dogon (small local shop) Regional Directorate of Production and Agricultural Industry SNV 

	Gao 
	Gao 
	● ● ● ● ● ● 
	MASARAKA Women's Cooperative of Milk and Drinks Production Regional Chamber of Agriculture Fédération Régionale Bétail Viande Gao (Febevim) – Gao Regional Federation of Livestock Meat Centre Sahel Quina Nafa SNV 


	d. Opportunities for Youth Employment 
	Bamako 
	Bamako 
	Bamako 
	Bamako is the end-of-value-chains market for numerous agro-fillières sourced from the wider rural environment and from much further afield, especially for high value products like meat. Cows are transported from other parts of the country for slaughter and processing of animal goods. There is therefore space for the employment of youth in packaging, marketing, distribution, and sales. 

	Mopti 
	Mopti 
	Mopti is host to the full range of the meat value chain, from raising cattle, to transportation, to slaughter, processing, transformation, packaging, and distribution. The most space for youth job creation rests in the middle of the value chain, on improving sanitation of slaughterhouses, processing and transformation of meat (fresh steaks, dried and smoked meats) and bovine byproducts such as leather, gelatin, soap, burn ointment, and glue, as well as packaging, sales, and distribution. The existence of al

	Gao 
	Gao 
	With the improvement of transportation and the stabilization of the security situation, there is the potential for job creation in transportation, processing, transformation, packaging, and distribution of meat and bovine products. Especially for non-food byproducts such as leather and health/beauty products, women have a higher opportunity to enter into these middle (transformation) parts of the value chain, expanding on meat products already bound for export to neighboring countries. Access to improved an


	e. Required/Missing Skills 
	In the early stages of the value chain, improved skills in animal husbandry, knowledge of animal nutrition, and veterinary techniques are key in ensuring the sustainable growth of the meat sector. Improved access to equipment and facilities (cooling stations and trucks, sanitary factories) alongside training on this equipment will increase the number of jobs available for youth in the local markets, where much value is currently lost. Additionally, training in halal procedures and regulations will help in s
	Artifact
	f. Women 
	Women are still mainly involved in the processing, packaging, and marketing aspects (traditionally female roles) rather than the more physical and traditionally male animal farming or butchery roles. However, women have become more involved in actively processing meat and meat products (leather in particular) and should be supported in expanding into this part of the value chain. 
	g. SWOT Analysis 
	Strength 
	Strength 
	Strength 
	Weaknesses 

	1) Demand from export markets in coastal countries (Senegal 
	1) Demand from export markets in coastal countries (Senegal 
	1) Death of up to 30% of cattle for export annually. 

	and Cte d’Ivoire especially). 
	and Cte d’Ivoire especially). 
	2) Lack of cattle slaughterhouse and processing facilities 

	2) Tradition and historical prominence of participation in this 
	2) Tradition and historical prominence of participation in this 
	(absence of cold storages and infrastructure to transport 

	industry. 
	industry. 
	meat to markets) in Gao (meaning they have to travel great distances to be slaughtered causing health and cost). 

	3) Cattle raising leads to multiple value chains of both leather 
	3) Cattle raising leads to multiple value chains of both leather 

	production for good and meat for consumption. 
	production for good and meat for consumption. 
	3) Lack of sanitation standards. 

	4) Many herding collectives established and willing to 
	4) Many herding collectives established and willing to 
	4) Insufficient dietary supply for cows means many are 

	participate with INGO programs in the GAO and Mopti 
	participate with INGO programs in the GAO and Mopti 
	malnourished. 

	regions. 
	regions. 
	5) Expensive commodity inputs. 

	Opportunities 
	Opportunities 
	Threats 

	1) Abundant workforce potential. 
	1) Abundant workforce potential. 
	1) Increasing pressure on resources (water/land) that other agricultural activities require can aggravate tension between 

	2) Several programs underway to help upscale the livestock 
	2) Several programs underway to help upscale the livestock 
	the populations associated with one or another of these 

	value chain (e.g. USAID funded Feed the Future Program) and 
	value chain (e.g. USAID funded Feed the Future Program) and 
	activities and encourage further lethal violence, e.g. in the 

	help put in place conditions to export more meat from Mali 
	help put in place conditions to export more meat from Mali 
	wider Mopti area. 

	(e.g. Sustainable Technology Adaptation for Mali's 
	(e.g. Sustainable Technology Adaptation for Mali's 

	Pastoralists (STAMP+) implemented by SNV; PROVIDEM, 
	Pastoralists (STAMP+) implemented by SNV; PROVIDEM, 

	implemented by Ministère de l’Industrie et du Commerce) 
	implemented by Ministère de l’Industrie et du Commerce) 


	4. Recommended Value Chain: Fish (Barbus Baudoni, Catfish, Tilapia) 
	a. Background 
	According to the World Bank, the fish sector makes up 4.2% of Mali’s GDP and is the most important mainstay of 
	the villages along the river in and around the Mopti region. Fish are caught along the River Niger, processed, and sold along river markets in rural areas surrounding the cities (in fishing villages) as well as the cities of Mopti and Ségou themselves. Fishermen traditionally hail from the Bozo ethnic group. 
	The value chain of fish consists of research on new fishing systems (man-made pisciculture, fertilizers, water management), fishing (both in the river and in manmade pisciculture basins), transportation of fish to market, the sale of fresh fish, supply of ice to ensure fish stay fresh at market, processing of fish through smoking and drying for preservation, packaging, and marketing and distribution of preserved products. 
	Women make up 80% of the fishing value chain, dominating the stages of processing, drying, smoking, and marketing, distribution, and sales. 
	Artifact
	b. Barriers 
	High demand for fish puts the sector at risk of overfishing, as the fishing industry has only recently turned around the downturned fish market which had been decreasing since the 1980s due to water diversion for other farming purposes. As fishing is a traditional skill generally handed down from generation to generation in small, family-held businesses – often informal – access to capital and equipment needed to upscale can be difficult to obtain without strong networks of connections to officials. However
	efficient manner. 
	c. 
	c. 
	c. 
	Actors Involved 

	d. 
	d. 
	Opportunities for Youth Employment 

	e. 
	e. 
	Required/Missing Skills 


	Location 
	Location 
	Location 
	Actors 

	Ségou 
	Ségou 
	● ● ● ● ● ● ● ● ● ● ● ● 
	Ministère de l'Elevage et de la Pêche (including Régional (Ségou) Direction) Office de Développement de la Pêche et de l’Aquaculture dans le Delta Intérieur du Niger ODPA-DIN, that oversees the wider Niger delta system, thus its remit extends from Ségou until past Mopti Externally funded partners to these ministries, such as the ENABEL lead Projet d’Appui à la Filière Halieutique (PAFHa) Local research institutes that participate in the same program, such as the Centre Régional de Recherche Agronomique de M

	Mopti 
	Mopti 
	● ● ● ● ● ● ● 
	Ministère de l'Elevage et de la Pêche (including Régional (Mopti) Direction) Office de Développement de la Pêche et de l’Aquaculture dans le Delta Intérieur du Niger ODPA-DIN Externally funded partners to these ministries, such as the ENABEL lead Projet d’Appui à la Filière Halieutique (PAFHa) Local research institutes that participate in the same program, such as the Centre Régional de Recherche Agronomique de Mopti – Abritant le Programme Ressources Halieutiques Entrepreneurs that sell fresh fish (and the


	Ségou 
	Ségou 
	Ségou 
	Simply due to population growth in both Mopti and Ségou, there is a greater demand for fish; there are more 

	TR
	people entering the market in similar ways with little diversity or competition among themselves. There is 


	Artifact
	Table
	TR
	significant room for creating fishing market collectives which promote processing, production, quality control, and potentially even export to other cities. 

	Mopti 
	Mopti 
	There is space for youth job creation in the advancement of pisciculture and manmade fishing basins, in that youth can enter the fish feed market or dig basins and farm fish. Youth, in particular women, can also enter the market through being trained in new fish preservation (drying and smoking) methods, advancing the market for healthier and better tasting fish, already receiving positive reviews from local markets.5 


	Most processors still use traditional means, which involve harsh and toxic chemicals. Despite the consumers of fish smoked by updated means reporting being happy with tastier and healthier products, a very limited number of processors have adopted modern methods. Training in updated methods would provide higher quality and longer lasting products. 
	To counter the challenge of expensive fish feed for manmade basins, finding the most economic method of producing fish feed requires additional research and experimentation, followed by cultivation of skills in development and production. 
	f. Women 
	Women make up approximately 80% of the fish value chain, in particular in the middle and end portions (processing, transformation, packaging, distribution, and sales). They operate mainly in collective unions made up of individual entrepreneurs and small (family) businesses and are active in the public sphere, running markets along the river and in cities. 
	g. SWOT Analysis 
	Strengths 1) Existing market for fresh and processed fish, unsaturated potential to supply other than local market. 2) Many training programs and support programs already in place to support the fishing industry that have potential for upscale and expansion. 
	Strengths 1) Existing market for fresh and processed fish, unsaturated potential to supply other than local market. 2) Many training programs and support programs already in place to support the fishing industry that have potential for upscale and expansion. 
	Strengths 1) Existing market for fresh and processed fish, unsaturated potential to supply other than local market. 2) Many training programs and support programs already in place to support the fishing industry that have potential for upscale and expansion. 
	Weaknesses 1) Fishing has been declining since the 1980s due to river levels sinking as a result of climate change and diversion to other agricultural needs. 2) The value chain is subject to waste without proper knowledge and equipment, and the amount of fish that finds its way into this value chain is subject to fluctuation. 3) Overfishing due to growing population among river cities has a potential to cause serious damage to the ecosystem. 

	Opportunities 
	Opportunities 
	Threats 

	1) Pisciculture and aquaculture can help keep up volume of 
	1) Pisciculture and aquaculture can help keep up volume of 
	1) (More) efficient fishing techniques and an appealing 

	fish processed through this value chain, as well as reduce 
	fish processed through this value chain, as well as reduce 
	market for fresh and processed fish may lead to overfishing of 

	tension over water resources. 
	tension over water resources. 
	“natural fish” in the rivers and thus depletion of the value chain over longer term without balancing the development of 

	2) Possibility to invest (e.g. through the PAFHa program but 
	2) Possibility to invest (e.g. through the PAFHa program but 
	manmade fish farms. 

	also through cluster of humanitarian and reconstruction 
	also through cluster of humanitarian and reconstruction 

	programs such as around Konna) in establishment of cold 
	programs such as around Konna) in establishment of cold 


	We heard from a number of locals who had tried fish processed using the methods derived from ENABEL led trainings, all of whom said that they preferred the new methods in terms of taste and related their positive impressions of the ENABEL program overall. 
	Artifact
	storage facilities and fish processing and selling that product 
	storage facilities and fish processing and selling that product 
	storage facilities and fish processing and selling that product 
	2) The development of manmade fish farms should be careful 

	in more sanitary conditions. 
	in more sanitary conditions. 
	not to encroach on pastoral grazing land at risk of raising 

	3) Potential for introduction of hydroponic systems to boost 
	3) Potential for introduction of hydroponic systems to boost 
	tensions over already limited wild animal fodder. 

	additional value chains (fresh vegetables such as tomatoes, 
	additional value chains (fresh vegetables such as tomatoes, 
	3) Giving a competitive advantage to only some of the 

	lettuce, onions) supported by ongoing pisciculture research. 
	lettuce, onions) supported by ongoing pisciculture research. 
	fishermen and women can seriously cause unintended harm 

	4) Potential to join existing training programs in the 
	4) Potential to join existing training programs in the 
	if not well-planned. 

	development of safe drying and smoking techniques 
	development of safe drying and smoking techniques 

	(implemented by ENABEL). 
	(implemented by ENABEL). 

	5) Ability to invest in creating collective models of fishing, 
	5) Ability to invest in creating collective models of fishing, 

	leading with women and youth first through hands-on 
	leading with women and youth first through hands-on 

	training and processing programs. 
	training and processing programs. 

	6) Develop alternative / additional fish feed for pisciculture. 
	6) Develop alternative / additional fish feed for pisciculture. 

	Currently used feed substances are expensive, making raising 
	Currently used feed substances are expensive, making raising 

	of fish in basins not yet commercially viable (given the 
	of fish in basins not yet commercially viable (given the 

	relatively low price at which fish is sold on market), as noted 
	relatively low price at which fish is sold on market), as noted 

	by representative of ENABEL. 
	by representative of ENABEL. 


	5. Recommended Value Chain: Fonio 
	a. Background 
	Fonio is a type of cereal grain grown in Mali, particularly in Ségou, and traditionally eaten on Sundays. It is also a suitable alternative for gluten-free diets and can be made into flour. Fonio is growing in popularity on the global market as a gluten-free substitute. Growing fonio requires much less water than rice, Mali’s other main staple grain, and can therefore be grown on a larger amount of available lands in the country. 
	b. Barriers 
	In the early stages of the value chain (harvesting, first break and wash, and storage), much production value is lost due to poor agricultural practices. Fonio is grown and harvested mainly at the household level, rather than large-scale farms. The first step in processing, the first break and wash, is therefore generally conducted by the women in the families. However, this step is done in unsanitary conditions with little to no quality control; the fonio stalks are beaten on the ground to release the grai
	Due to the low quality of home-grown fonio, the majority of buyers prefer to purchase fonio imported from Guinea, which is said to be by locals a much higher quality than is available from Malian producers. Therefore, the Malian fonio market is undercut and there is little incentive to improve the quality of local produce. 
	c. Actors Involved 
	Location 
	Location 
	Location 
	Actors 

	Bamako 
	Bamako 
	● Triple Trade 


	Artifact
	Ségou 
	Ségou 
	Ségou 
	● Marché Hebdomadaire 

	TR
	● Ségou Agri-Food Processing and Marketing Center 

	TR
	● Centre pour la Socio-Professionnalisaton des Femmes et des Filles du Réseau de Groupements d’Épargne – Crédit MJT:CESIRI Ségou – Bagadidji 

	TR
	● Union des Femmes Transformatrices du Secteur Agro-Alimentaire 

	TR
	● Regional Directorate Branch for the Promotion of Women, Children and the Family (DRPFEF) – Ségou 


	d. Opportunities for Youth Employment 
	Bamako 
	Bamako 
	Bamako 
	As the early stages of harvesting, preparation, and storage are improved, the quality of the overall finished produce will also improve and will lend to opportunities for upscaling throughout the value chain as home-grown fonio becomes competitive with imported Guinean fonio. In marketing and sales in particular, young people may also play a key role in rebuilding local community trust in local products, as well as in looking to exportable markets as a specialized gluten-free alternative in Western countrie

	Ségou 
	Ségou 


	e. Required/Missing Skills 
	First and foremost, agricultural practices in the earliest stages of the value chain must be improved. Quality control methods are needed to ensure that processing is done with high-quality raw produce, including training on how to make sure freshly processed fonio (in the first post-harvest stage) is strained for stones and other inedible sediment and the importance of washing in clean water. 
	In the later stages of transformation, skills in marketing and sales should be bolstered in order to ensure that local fonio has the ability to compete in both local and international markets and is not undercut by a lack of trust in quality, cheaper imported alternatives, or other gluten-free options. 
	f. Women 
	The vast majority of the fonio value chain (up to 80% of the fonio sector, according to focus group participants), including the stages of first break and wash is dominated by women. This is also true for the transformation of raw fonio into processed cereals ready for packaging. However, women face challenges in both of these stages; the former due to lack of sanitary conditions and good practices, the latter due to lack of access to financial capital and equipment needed to upscale fonio transformation. 
	g. SWOT Analysis 
	Strengths 
	Strengths 
	Strengths 
	Weaknesses 

	1) High potential for market consumption; already a desired commodity, with room to grow. 2) Plenty of available land to cultivate, with enough water supply. 3) Workforce already trained in transformation, ready to upscale existing practices. 
	1) High potential for market consumption; already a desired commodity, with room to grow. 2) Plenty of available land to cultivate, with enough water supply. 3) Workforce already trained in transformation, ready to upscale existing practices. 
	1) After the failure to deliver on multiple financial promises made to women working in the production of shea and cereals such as fonio, local communities have become discouraged and somewhat unwilling to trust new international programs, having returned to small-scale production from their homes. 2) The first stages of the value chain producing low quality raw material compromise the rest of the value chain, hindering the entire sector. 


	Artifact
	Opportunities 
	Opportunities 
	Opportunities 
	Threats 

	1) Abundant workforce potential, in particular in Ségou. 2) Partnership potential with Western partners as an already identified alternative to gluten-based foods. 
	1) Abundant workforce potential, in particular in Ségou. 2) Partnership potential with Western partners as an already identified alternative to gluten-based foods. 
	1) There is a lack of trust in local markets due to current low quality product and this may prove a difficult barrier to overcome while high-quality imports from Guinea are readily available. 

	TR
	2) Lack of access to financial capital for women threatens their ability to upscale the middle of the value chain due to land use and ownership laws, hindering the ability of the value chain to upscale without external support. 


	6. Recommended Value Chain: Shea Nuts 
	**Note: Due to the limited time of the scoping mission, we were not able to fully analyze every value chain and commodity that has potential. Therefore, we have narrowed the scope to a few specific value chains where we are sure there is potential for the Dutch government to add value in the areas which have been highlighted in keeping with national and international goals and themes. However, additional oil-producing nuts and seeds may also provide potential avenues for growth and job creation, such as nee
	a. Background 
	Shea butter is popular all over the world, particularly for cosmetic use in helping add moisture to dry hair, softening skin, and as a key ingredient in soaps. The nuts are grown on the Vitellaria tree, indigenous to Africa, and in particular the southern half of Mali. The trees begin bearing fruit at between 10-15 years old. The fresh fruit can be eaten or cooked, and the nut may be pressed into oil or butter used for cooking, health, and cosmetic applications. 
	Shea oil is made by grinding the nuts into a fine powder and then putting the grounds through a manually powered machine press. The press can be done either warm or cold. Warm pressing releases a higher quantity of oil, but cold pressing preserves more of the nutrients for a higher quality oil. As the oil is collected (usually in large buckets kept under a tap in the press machine), it cools and congeals into a butter than can be transformed for different uses. 
	b. Barriers 
	The transformation from raw material to processed product is time sensitive, as nuts must be collected within a certain time frame (usually 2-3 days) after falling from the tree before they begin to sprout or rot, rendering them useless for oil production. Most harvesting is done from “wild” vitellaria trees, rather than cultivated orchards, making consistent access to regulated raw product a barrier. harvesters cannot control tree diseases, insect plagues, animals eating produce, or competition from other 
	Lack of access to financial credit for obtaining professional processing equipment also relegates businesses to small-scale production. Many banks require loan applicants to provide deeds to land as collateral, which has an adverse impact on women who are at a disadvantage when it comes to holding land in their own names. 
	c. Actors Involved 
	Artifact
	Location 
	Location 
	Location 
	Actors 

	Bamako 
	Bamako 
	● Bamako Bio Marché 

	Ségou 
	Ségou 
	● Marché Hebdomadaire ● Unité de Production de Beurre de Karité (UPROBEK) ● Ségou Agri-Food Processing and Marketing Center ● Union des Femmes Transformatrices du Secteur Agro-Alimentaire ● Regional Directorate Branch for the Promotion of Women, Children and the Family (DRPFEF) – Ségou 

	Mopti 
	Mopti 
	● Regional Directorate of Production and Agricultural Industry 


	d. 
	d. 
	d. 
	Opportunities for Youth Employment 

	e. 
	e. 
	Required/Missing Skills 


	Bamako 
	Bamako 
	Bamako 
	There is space for youth job creation in upscaling shea nut initiatives, including expanding harvest locations from 

	TR
	wild groves to cultivated orchards, as well as upscaling processing to large-scale quantities of oil, soap, beauty 

	TR
	products, health foods, and supplements. 

	Ségou 
	Ségou 

	TR
	There is also space, especially for young women, in marketing products in local cities and abroad, as shea is a 

	TR
	well-known and popular cosmetic product globally. 

	Mopti 
	Mopti 


	Training in a number of areas would be beneficial for youth entering the shea nut sector, including in cultivation of orchards in the movement away from wild harvests to active cultivation, as well as in selection processes to ensure the highest quality nuts are chosen for processing, including storage and collection techniques to preserve optimum quality. Additionally, training in methods of cold pressing in order to create the highest quality product, as well as preservation and packaging for export to in
	f. Women 
	Women are most often the face of sales and distribution of shea products in the health and beauty markets. They are also heavily involved in processing and transformation of shea products, in both formal and informal contexts. Many women use shea to make soaps and butters for their own homes, rather than buying them. Young children, often girls, are active in collecting fallen shea nuts from wild trees and transporting them to processing units as 
	“easy” work in the informal sector to help support their families while still continuing their education. 
	g. SWOT Analysis 
	Artifact
	Strengths 1) Basic input grows wild in region. 2) Proven market potential for processed goods, such as oils, shea butters, and soaps. 3) Available workforce, trained to transform. 
	Strengths 1) Basic input grows wild in region. 2) Proven market potential for processed goods, such as oils, shea butters, and soaps. 3) Available workforce, trained to transform. 
	Strengths 1) Basic input grows wild in region. 2) Proven market potential for processed goods, such as oils, shea butters, and soaps. 3) Available workforce, trained to transform. 
	Weaknesses 1) Locals are wary of producing shea in collective forms, due to negative experiences with a fraudulent organization that robbed local producers of their earnings in a shea butter production program “Project KARITE”, sponsored by the Malian state in 2014. 2) Lack of support in building marketing and outreach skills to compete on local, regional, and international levels. 

	Opportunities 1) Abundant workforce potential, particularly in Ségou. 2) Partnership potential with international companies for export to global markets. 
	Opportunities 1) Abundant workforce potential, particularly in Ségou. 2) Partnership potential with international companies for export to global markets. 
	Threats 1) Competition from the shea production market in Burkina Faso, already widely known as a main exporter of shea products. 


	Additional Value Chains Not Recommended for Expansion 
	1. Rice 
	Rice is an important staple food in Mali, forming a component of most Malian meals. However, as an area for expansion and development, rice is a saturated market. In Mali, production of rice grew from just 900,000 tonnes in 2008 – below the domestic consumption of 1.1 million tonnes – to 2.7 million tonnes in 2016, thanks in part to government subsidies of 35 billion CFA ($64 million). Rice production is now double the country’s annual 
	consumption. 
	According to the World Wildlife Foundation, the continuation and increase of large-scale rice irrigation projects would have a number of adverse effects on floodplain ecology. Additionally, in order to protect against the risk of famine and starvation that comes with lack of diversification of crops, it is recommended that the Dutch government support agricultural endeavors outside of this already developed and widespread crop. 
	2. Potatoes 
	While potatoes are becoming increasingly popular in Mali, the market demand is still filled mainly through importation. There have been some successful production boosting programs in recent years, particularly in Gao, but security and transportation challenges have greatly hindered the capacity for expansion of these programs. With limited local processing potential and demand remaining fairly low, our impression was that Dutch government efforts would best be placed elsewhere for greater impact. 
	3. Mangoes 
	Fruit, in particular mangoes, has already been developed as a strong sector within Malian agriculture. Ongoing success of mango development and export is in large part due to Dutch government supported efforts in the form of a storage, packaging, and exporting facility near the Bamako airport, and the production of mangoes has also grown in recent years due to Malian and other government funded initiatives and promotional programs. 
	Artifact
	Bamako is also developing a market for fresh mango juices, but these were not seen in any of the scoping locations, despite the abundance of fresh mangoes at markets and street vendor stalls. Much of the fresh mango supply goes to waste in Ségou and Mopti. In Gao, mangos (as with other fresh fruits) are extremely expensive, at approximately 500 CFA compared to about 100 CFA in Bamako for the same amount of product due to the difficulty of importing fresh produce to the city. Some families were seen to produ
	While there is a market for mangoes in Bamako, it is not recommended for this initiative as the sector is already developed to a level which would not be able to create many new jobs upon further expansion, and there is not enough room for growth on the underdeveloped market in secondary cities as the supply currently outweighs demand. 
	Artifact
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	1. Introduction 
	Catalystas conducted a study on youth entrepreneurship and job creation across Mali, Burkina Faso, and Niger, consisting of in-depth desk research, extensive field missions to identified scoping locations, and post-mission cross-country triangulation.We delivered our findings in a clear and comprehensive set of reports that include, per country: a labor market analysis of the agriculture sector with an emphasis on scoping locations, a thorough overview of the current ecosystem for youth entrepreneurship, an
	1 

	team’s field visit. These documents aim to provide a snapshot of the current opportunities and challenges facing 
	job creation and entrepreneurship in Mali, Burkina Faso, and Niger, with specific insights into the central questions of this mission: 
	(i) 
	(i) 
	(i) 
	labor market needs and demands, with a specific focus on Small to Medium Size Enterprises (SMEs), as well as shortcomings in sectors such as agriculture and agricultural processes and other EKN focus sectors that can provide jobs to young (especially female) Sahelians; and 

	(ii)
	(ii)
	 The current state of youth entrepreneurship opportunities and initiatives (with a specific emphasis on women) with a focus on opportunities, activities, and areas in need of improvement. 


	These identified areas are those in which the Dutch Ministry of Foreign Affairs can best support RVO and the i4Y framework in identifying and providing leads for developing appropriate partnerships and accelerating effective initiatives already underway in each country that a) stimulate and create youth employment programs that build the capacity and skills of the younger generation; and b) foster a new generation of African entrepreneurial leaders that consider starting a business a viable and sustainable 
	It is important to note that we have clearly indicated where, due to time constraints, lack of data, or scope of the mission, certain information has not been verified. In each report, this information is clearly laid in order to fully inform the reader of areas where further research is needed. 
	1 

	Artifact
	The finalized reports are separated into two categories, namely “Enabling Environments for Youth Job” and “Youth Entrepreneurship”, although there is much overlap in content. Each set of documents aims to answer the above 
	mentioned research questions, through a specific target lens and scope. The distinctions between reports and research focuses is outlined below. 
	a. Our Values: Equity-based research 
	Our team successfully conducted insightful, localized, and grassroots research to form the basis of our findings through working directly with pre-selected local consultants who were familiar with the contexts of economic empowerment, agricultural value chains, and specific scoping locations in each country. These local consultants worked alongside each Catalystas field researcher throughout each stage of research, from initial organization to final triangulation. This approach ensured findings based in equ
	The efforts of our field team and local consulting partners were centralized -in real time, as often as possible -and triangulated by an HQ-based leading Research Coordinator and supporting Technical and Logistical Coordinator. 
	Artifact
	2. Research Design and Implementation 
	Our six-person team of experts has over 45 years of combined experience in program assessment and design on economic empowerment, education for women and youth, and social empowerment, including extensive experience in the Global South. Drawing on our past experiences, we developed a methodological approach based on previous assessments conducted for a wide range of international development clients, including Stichting SPARK, ActionAid International, and Caritas Kosovo on the topics of youth employment, te
	education and training (TVET), and women’s empowerment. 
	Onset Interviews and Fine-Tuning the Scope of Research 
	Onset Interviews and Fine-Tuning the Scope of Research 

	Before beginning our mission, our team sat down with various divisions of the Dutch Ministry of Foreign Affairs in order to understand the wide range of focuses as well as current and potential programs planned for both the focus countries and the region as a whole. In coordination with RVO, we narrowed down the scope of our mission and created outlines for our two main lines of research, as well as a detailed set of centralized criteria for recommendation analysis and identification. 
	The following is the specific terms of research for the resulting report on Youth Employment: 
	Our Deliverables: 
	1. A report detailing: 
	a. 
	a. 
	a. 
	Labor Market Analysis of agri-process supply-chains per location 

	b. 
	b. 
	Detailed analysis of (approx.) 5 value chains we believe have a high potential
	2 


	c. 
	c. 
	Gender-specific insights on labor in agri-processing 

	d. 
	d. 
	Regional security culture and economic impacts on jobs for youth per locations 

	e. 
	e. 
	Governmental policies and national and international interventions 

	See criteria below 
	See criteria below 
	2 



	Artifact
	2. Minimum 5 suggested interventions 3. Appendix A: Geo Location Map of Stakeholders Identified 
	4. Appendix B: Comprehensive List Serve 
	5. Appendix C: Current Relevant Projects 6. Appendix D: General Analysis of Commodities job creation potential 
	7. Appendix E: Selected Value Chains Comprehensive overview 
	Our Research Specifics: 

	1. 
	1. 
	1. 
	A situational analysis of current youth employment trends based on interviews with government officials, focus groups, examination of economic trends, and discussions with locally based INGOs who are working in the specific context of youth employment. The report specifically highlights: 

	2. 
	2. 
	2. 
	Identification of the highest potential sectors and businesses for expanding employment opportunities in each selected agricultural value-chain. Value-chains have been chosen specifically based on the following criteria: 

	a. 
	a. 
	a. 
	First and foremost, our team looked to what specific commodities (as well as what parts of each commodity’s value-chain) have the greatest potential to support growing numbers of women and youth. We sought to highlight valuechains that have room for improvement through Technical and Vocational Educational Training programs (TVET) that can be geared towards youth and women to fill those future jobs. (Supporting SDG 1, SDG 5, and SDG 8). 
	Potential to Create Jobs for Women and Youth: 
	-


	b. 
	b. 
	We looked particularly for agricultural value-chains that have potential for growth with support from donor intervention(s). Our means of indicating this potential is based on: 
	Potential for Market Share Acquisition: 





	a. 
	a. 
	a. 
	Regional economic and labor overview with a specific focus on the impact on youth and 

	TR
	women in every focus city; 

	b. 
	b. 
	Identification of local and international stakeholders in the agriculture (processing) sector in 

	TR
	selected value-chains that the Dutch government can consider coordinating with; 

	c. 
	c. 
	Identification of barriers to employment in these value-chains with specific focus on gaps in 

	TR
	skills in training; 

	d. 
	d. 
	Identification of potential skill-building and employment; matching providers and trainers; 

	e. 
	e. 
	Identification of good practices happening in each country with a specific focus toward CSR 

	TR
	and equity; 

	f. 
	f. 
	Identification of Dutch specific niches (water resource management, circular agriculture, Dutch 

	TR
	Agri-Innovation, and Sustainability etc.) that are suitable for market needs; 

	g. 
	g. 
	Identified risks, vulnerabilities, and shocks that could affect any program the Dutch MFA would 

	TR
	consider getting involved in, with a specific focus on greater impacts on marginalized groups 

	TR
	and the effects of corruption and nepotism; 

	h. 
	h. 
	Provide analysis and recommendations on gender-specific barriers, opportunities, and factors 

	TR
	for the Dutch government to take note of in youth economic empowerment and employment 

	TR
	opportunities in the Sahel (and per country, and with specific focus per target location). 


	Artifact
	i. The local and international demand on specific commodities being unmet; 
	ii. Saturation, competition, and the size of the value-chain; and 
	iii. Potential for having a high return on investment. 
	c. 
	c. 
	c. 
	Our team specifically chose value-chains that are currently using low or rudimentary technology or methodologies which, if improved, can not only create more jobs for young people (especially women), but will also have a positive transformative effect on output, cost, quality, competitiveness, and revenue (supporting SDG 5, 8). 
	Potential for Transformation: 


	d. 
	d. 
	We looked specifically to industries that support versatility in the local economy (not promoting commodities that create overdependence on one agricultural product, thus relieving the potential for future external shocks). We also looked to value-chains that, when possible, can support a circular economic model, do not use an excessive amount of water or other natural resources, do not pollute the local environment (as a means of protecting the natural ecosystem and promoting resilience toward climate chan
	Sustainability (environmental, social, and economic): 


	e. 
	e. 
	We have specifically looked to identify value-chains which will benefit most from Dutch experience and expertise, such as water resource management in bi-annual crop planning and the dairy industry. Our team has aimed to suggest specific Dutch academic and private stakeholders in various identified value-chains who can help implement effective and timely absorption of their expertise in local markets. (Supporting SDG 8). 
	Potential for Dutch Value-Added (via alliances or Dutch niches/instruments): 


	f. 
	f. 
	We have selected value-chains and locations of operations where we believe the threat of terrorism and destabilization -present in all three countries -has had a limited impact. We have held in particular focus means of transport and ease of access for businesses in identified value-chains in order to ensure we promote commodities that can create benefits without undue security risk (for all beneficiaries and stakeholders involved). 
	Conflict Sensitivity: 



	3. 
	3. 
	3. 
	Identification of local and international stakeholders in selected value-chains within the agriculture (processing) sector which the Dutch government can consider coordinating with, and in what capacity. 

	4. 
	4. 
	Based on our assessment and understanding of the context as highlighted under the specific criteria (defined above), our team has determined a selection of recommendations for projects and programs that we believe the Dutch government can support through direct or financial involvement. We have looked to -as often as possible -highlight like-minded donor government initiatives based on our positive assessments of existing programsuccesses in filling identified gap(s) in line with the focus of the Dutch gove
	A List of Policy and Project Recommendations: 
	3 


	Note that this project did not include the auditing or assessment of the various existing projects we came into contact with. We have noted details and opinions, when possible, on quality based on interviews and available documentation. There is, therefore, a need for a more in-depth analysis of the existing programs highlighted. 
	Note that this project did not include the auditing or assessment of the various existing projects we came into contact with. We have noted details and opinions, when possible, on quality based on interviews and available documentation. There is, therefore, a need for a more in-depth analysis of the existing programs highlighted. 
	3 



	Artifact
	bearing in mind the limited Dutch presence in some of the locations as well as the limitations of annual budgets. In doing so, we have delineated local, national, regional, and international interventions per country. We have also provided impact timeline guides for our recommendations. Our recommendations are not listed in order of importance; readers should feel free to read, assess, and fit recommendations to their specific divisional focus. It is up to each governmental agency to make the decision of wh
	4 

	3. Limitations and Adaptations in Methodology 
	Due to limited quantitative and quantitative data available to answer our central research questions directly, our team utilized an approach of research triangulation to help support and lead our research and final findings. Our three-part methodology: 1) desk-research (including meeting with foreign-based stakeholders), 2) field missions (conducted by Catalystas field researchers and partnered local consulting researcher(s) per-country, centralized by the HQ Research Coordinator and Technical and Logistica
	5 

	Artifact
	a. Desk Research: 
	Our research began with the exceptional report provided to us by the 2Scale program implemented by SNV, which had recently conducted a 21-person agricultural production and food processing country assessment across all three of our target countries. Based on this data, our team narrowed the scope of our mission, continuing to dig even further into the value chains identified in this report, as well as additional value chains, through the addition of a gendered lens to focus specifically on creation of oppor
	After initial methodology design, primary research, and review, our team recruited 1-2 local consultants per country based on a profile of expertise in women and youth economic empowerment, agricultural value chains, and localized contexts in each scoping location. Once hired, each local consultant was onboarded by the relevant Catalystas field team member in order to ensure familiarity with the scope of the mission, methodologies, and 
	Artifact
	needs. Each country team worked closely to verify desk-research findings, make logistical plans, and initiate local contacts in the field. The teams coordinated while in field, with local consultants working alongside our field researchers to schedule and conduct meetings, conduct additional research, identify new and important persons and institutions of interest, and hold focus groups. Our local partners also provided extensive insights into navigating the complex security situations in each country. Fiel
	b. Field Missions: 
	During the field missions, each Catalystas field researcher deployed to their respective country and met their local consultant(s), who assisted them in preparing for the pre-planned itinerary developed together before departure in order to meet with various stakeholders. The itineraries were designed specifically to allow the local consultant(s) to accompany their Catalystas partner at the beginning of the mission in order to gain hands-on training, experience, and insights into our approach and methodolog
	In-field, our team gathered information categorized as essential and secondary in regards to developing a full market analysis on the agricultural food processing sector respective to each country, as well as the greater valuechains surrounding these processes and the factors and stakeholders which influence them. We also conducted a definitive and deep ecosystem scope and analysis to capture the current status needs and opportunities for youth entrepreneurship in Niger, Mali, and Burkina Faso. 
	-

	c. 
	During Field Mission: 

	i.In order to gain in-depth insights from the future potential beneficiaries’ sides, several FGDs were organized during the field missions. Between five and nine persons were invited to participate in each FGD, and Catalystas ensured that the participants were representative of the target population(s). The FGDs were carried out in an open, participative, and respectful way, in order to create a safe space for the participants, where they could freely share their thoughts and feelings. The objective was to 
	Focus Group Discussions (FGDs): 

	ii.: During the field missions, each field researcher sent a daily recap of their findings to the centralized Research Coordinator based in the Netherlands. This process allowed for the field researcher to make the best use of field time, utilizing video conferencing and voice and audio recordings in order to send information to the Research Coordinator and Technical and Logistical Coordinator, who worked to formulate and cross-examine findings between all three missions. This process allowed for increased 
	Centralized reporting and reformulation of agenda

	Artifact
	This process also allowed for the central researcher to provide feedback to each field team member on a daily basis. Based on these feedback meetings, the agenda of each field mission remained flexible and able to adapt in order to meet the most pressing and newly identified needs and challenges. Furthermore, this system ensured that the final analysis and formulation of deliverables was time sensitive, effective, and conducive to the short timeline of delivery request for this scope of research. 
	4. Formulated Findings 
	Following the return of our field teams to home-base, Catalystas assessed both the documented paper findings collected by the researchers in-field, as well as the triangulated data centralized by the research coordinator. Based on a thorough review of these materials in combination with additional desk research and validated assumptions, Catalystas triangulated the findings for our reports. The final documents consisted of a per-country labor market analysis (emphasis on agricultural processing in the selec
	Finally, with the help of our local consultants, we have developed draft follow-up mission plans for the i4Y team in each country. Our local consultants, now familiar with the objectives and scope of research as well as with the 
	stakeholders visited during the field missions, will be excellent support staff for i4Y’s team, should they require 
	local assistance for their visits to each country during the follow up mission. 
	We have also mapped out the existing national and international youth-oriented education, job training, and entrepreneurship programs as well as public, private, INGO, and civil society stakeholders, assessed their effectiveness and shortcomings, and provided market-driven insights into how the Dutch can contribute to strengthening existing projects while simultaneously developing new programs to improve economic empowerment for youth across the Sahel Region through closing the gaps identified in our assess
	3 
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	Livestock, other than bovines, is being considered by the current phase of the 2Scale Mali operation, under the heading “petits ruminants” (sheep and goats). 4 
	Livestock, other than bovines, is being considered by the current phase of the 2Scale Mali operation, under the heading “petits ruminants” (sheep and goats). 4 

	Catalystas is available for follow up discussion and advising to support selection and implementation of this recommendation the government. As previously noted, we have made a clear indication in each report where, due to lack of data, time, or scope of work, we were limited in substantiation capacity (particularly with regards to in-depth assessments of INGO programs, which fell outside the scope of our study). 
	Catalystas is available for follow up discussion and advising to support selection and implementation of this recommendation the government. As previously noted, we have made a clear indication in each report where, due to lack of data, time, or scope of work, we were limited in substantiation capacity (particularly with regards to in-depth assessments of INGO programs, which fell outside the scope of our study). 
	Catalystas is available for follow up discussion and advising to support selection and implementation of this recommendation the government. As previously noted, we have made a clear indication in each report where, due to lack of data, time, or scope of work, we were limited in substantiation capacity (particularly with regards to in-depth assessments of INGO programs, which fell outside the scope of our study). 
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