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By mapping the Belt and Road Initiative constructions, the project aims to help 
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DESCRIPTION  
Our aim is to focus on the environmental costs related to sand in the context of the Belt 
and Road Initiative (BRI). Which materials are sand-related? Which of these are used by 
the companies and actors involved in the Initiative? Who are really those companies and 
actors? By identifying the sites where sand-based construction materials are used, the 
objective is to create a visual tool/map localising the environmental costs related to sand 
on the Belt and Road. The aim is to also provide local-based solutions/recommendations 
for the most sand-intensive locations to move away from sand-based construction 
materials. This project has a transboundary scope, and focuses on scaling the issue of 
sand usage in the BRI.  
 



 
 
 
Project objectives (max. 3)  

1. Map the BRI progression on the ground 
2. Visualize the impact of using sand-based materials for the BRI  
3. Present an alternative to sand usage in BRI 

 
BACKGROUND AND RATIONALE  
What is the challenge? Why is what you are trying to accomplish important? (100 
words)  
The challenge is how to measure the environmental impact of construction sand-based 
materials. Several research have shown the environmental negative impact China had in 
the past decades because of exponential growth. China has been recently involved in the 
“greening” of its development. One of BRI’s aim is to promote green growth and 
investment. However, the issue of sand has been absent from these discussions. Pascal 
Peduzzi’s report on sand and other expertise analyses have shown that sand represents a 
huge environmental cost globally. Construction is the main source of usage of sand in the 
world and the BRI represents the usage of this resource at a major scale. The Belt and 
Road initiative is also a transboundary project involving different sectors and types of 
companies from different countries. Additionally, as we recognise the importance of 
localising the issue of sand, the objective is also to identify the different alternatives 
specific to the sites that we want explore, map and analyse in depth.  
 
Who or what is your inspiration for this work? (100 words)  
At first, we were interested in finding alternatives to concrete and identifying the main 
obstacles to mainstreaming more sustainable options in construction. However, we 
understand that the main problem with the global sand crisis is not so much the lack of 
alternatives rather the important demand for sand-based materials that is presently 
exceeding the availability of sand. Knowing that Tsinghua University has been 
participating as a stakeholder in the BRI, and considering our special relationship with 
this university, we want to seize the opportunity to propose a partnership to put the sand 
issue on the agenda. In addition, the mapping tools that have been presented to us in 
class made us realise that it was possible for us to learn the skills to use a mapping 
platform for our project. We are inspired by the perspective of visualizing the issue and 
the impact that it may have on various stakeholders.  
 
LITERATURE REVIEW/MARKET ANALYSIS  
How do you know your innovation is adding something new to existing efforts? (100 
words) 
 
We are introducing a mapping tool that shows as never before the correlation between 
BRI and its impact on environment due to the excessive exploitation of sand. We aim to 
introduce sand usage as a variable to be included in future environmental impact 
assessments, since currently it is not mentioned in any report. Furthermore, we are 
proposing alternative solutions to the usage of concrete and common construction 
materials in selected areas along the BRI where sand is mostly extracted or great amount 
of sand is used as a construction material. 
  
 



 
 
 
PROJECT THEORY OF CHANGE  
Tell us what hypothesis are you trying to test (100 words). Example: IF we use 
blockchain to transfer funds within the UN, THEN we can create more efficiencies 
than current arrangements. 
If… Then… 
 
IF… (action) RISKS THEN… (expected results) 

If we map all the infrastructure of 
the BRI, 

(lack of data) then, we will quantify the amount 
of material used 

If we map the construction sites 
where sand-based materials are 
used, 

 then, we identify the impact of 
sand usage  

If we gather comprehensive data 
about construction about BRI 
and on the routes concerned, 

where do we 
find the data? 
how to gather 
them? 

then, we can map the BRI 
progression on the ground 

If we accurately identify the most 
sand-affected sites on the BRI 
routes, 

how accurately?  then, we can present alternative 
to sand usage in construction in 
the BRI on local sites.  

   
 

- Map the BRI progression on the ground 
- Visualize the impact of using sand-based materials for the BRI  
- Present an alternative to sand usage in BRI 

 
What are your major assumptions? (100 words)  

- Our first assumption is that - as gathering data on this matter is often challenging - 
our calculations will be estimates, and not exact measures, of sand usage impact 
along BRI; 

- Second, we carry on our project under the assumption that actors involved in it 
will be open to collaborate and share their information with us on greener solution 
for BRI; 

- Third assumption, we work under the assumption that this project has big aims, 
thus we acknowledge we might not be able to achieve all that we have originally 
planned. Yet, the parts not achieved will function as guidelines for further research 

 

METHODS  
Which types of methods or technologies are you planning to use to prototype your 
idea? (50 words)  



We are planning to use geospatial sensors, such as Google Earth Pro, MapX, EOS and 
Landsat Program, Kepler.gl to map the evolution of construction sites along the projected 
BRI route.  
We will base ourselves on available data sets, such as the one of Reconnecting Asia 
Project of the CSIS.  

What methods are you planning to use to gather data to test your idea? (100 words)  

- Contact Tsinghua to gather information on BRI;  
- Contact Pascal for networks and personal databases on sand extraction and 

usage worldwide ; 
- Working in collaboration with Davide and Charlotte to gather data from geospatial 

softwares; 
- Contact X-Factory to ask for technologies to get information from local and 

international. 

MAJOR ACTIVITIES  
Give us the key 3 activities of the next 2 months, estimated resources to conduct them 
and their timeline.  
 
Activity 1 
 

Research about the different companies active in the BRI, contact 
Tsinghua for data, collect and gather data from different sources about 
the new silk road 

Resources Davide, François Grey, Tsinghua University, Reconnecting Asia website,  
Timeline  3 weeks 
 
Activity 2 
 

Create a synthesis map (+3D printing of the map?) of the belt-road 
and calculate estimates about sand usage 

Resources Davide and Charlotte 
Timeline  2-3 weeks  
 
Activity 3 
 

Based on the sand-usage estimates, find the most sand-intensive 
locations and elaborate alternative solutions that would reduce sand 
demand. These solutions would be traced from chinese environmental 
impact assessments and best practices 

Resources Tsinghua University, web-datasets  
Timeline  1 week 
 
PARTNERSHIPS 

Are you planning to have partners for this innovation? If yes: Which kind? 
• UN agency UNEP, AIIB, Asian Construction Bank 
• Private company  Construction companies 
• Think tank  “Reconnecting Asia” at CSIS, IPE (website) 
• NGO Greenpeace China?  
• Artists  
• Individual 

consultant 
Jean-Paul Larçon (writer), Wade Shepard, 
Frédérique Billon (Lafarge company) 

• Academic 
institution 

Tsinghua University and Unige  



• Hackers   
• Other Davide Fornacca, Charlotte  

  



How are you planning to work with them?  
• Partnership 

agreement 
No agreements  

• Internship  No internship  
• Mentorship  Yes mentorship 

 
 
TEAM ROLES AND RESPONSIBILITIES  
   
SUGGESTED Roles 

  Role description 

Coordinator  Anna 

Process coach  Davide  

MEL/Knowledge 
manager 

 Hanaé 

Analyst / technical 
lead 

Alessandra and Donata  

Stakeholder outreach 
/ consultation lead 

Maria  
 

Writer / Editor  Hanaé Taxis 

  

 
 
 
EXPECTED OUTPUTS  
What tangible deliverables will the project produce? (100 words)  
We are going to deliver an online and a physical map on sand-usage within the One Belt 
one Road initiative.  
 
 
EXPECTED OUTCOMES  
How would you know you've been successful? Give us three examples of signs of 
success that are as specific as they can be. (100 words)  
 
We know we would be successful if we are capable of applying Chinese domestic impact 
assessment expand to their international projects, like BRI.  



Also, if our map is used by academic institutions like Unige or Tsinghua as a term of 
reference.  
Finally, if our map will be use as a tool for any kind of raising awareness purpose. 



 






