
Sand most often evokes the beach, holidays, and 
childhood games, but also the calm we feel when 
facing the desert. And yet, sand is more present in 
our daily lives then we think. Indeed, it is the most 
consumed resource on the planet after water. And 
it has multiple uses. 

A product that is both 
known and unknown
Did you know that it takes 200 tonnes of sand to 
build a villa, much of which is transformed into 

concrete? And that about 30,000 tonnes are 
needed to build one kilometre of road? Silica, 
the principal component of sand, is also used in 
the manufacture of glass and electronic compo-
nents found in computers, tablets, smartphones, 
and solar panels. It is also used in agro-in-
dustry, cosmetics, and in aircraft, since this 
chemical compound is used in the plastic used 
in jet engines, paint, and aircraft tyres. But the 
story doesn’t end there, as sand is also used in 
the composition of wine, paper, and toothpaste. 
This is why almost 50 billion tonnes of sand are 
extracted every year, with an estimated value of 
70 billion dollars 1.

Sand : A strategic resource 
in search of recognition
Long thought to be unlimited, sand resources are disappearing as global demand grows. 
What can be done to move from impulsive extraction to more sustainable exploitation? Here 
is a look at a complex situation that we have not yet fully grasped.



The prospect of  
a shortage 

For a long time, sand has been on the fringes of our 
commercial thinking. However, the current shortage 
is a reality check. Many quarries are closing. The 
reason for this is the increasing number of property 
and road projects, particularly in countries that are 
seeking growth and where it is not always easy to 
extract this commodity. This situation has led to a 
tendency to source the material from beaches but 

also in the sea, as close to the coast as possible, 
with the disastrous consequences with which we 
are familiar.

Environmentally 
damaging extraction
Nowadays, the extraction of sand from the seabed 
has become a large-scale industrial activity. 
Because of its scale, it is a major contributor to 
the weakening of ecosystems and coastal erosion. 
Several studies bear witness to this: they esti-
mate that more than three quarters of the world’s 
beaches are losing ground. Florida, for example, is 
currently witnessing the gradual disappearance of 
almost all of its beaches. And what about Indone-
sia, which has lost 25 of its islands to massive sand 
extraction2 ?

The extraction technique is simple, but devastat-
ing: it consists of sucking up sand from the seabed 
near the coast. This process is efficient and inex-
pensive, but in addition to accelerating coastal 
erosion it creates eddies that darken the water 
and cause the disappearance of flora and fauna. 
The increase in this practice in various parts of 
the world has alarmed many specialists: “Our use 
of sand is putting our backs to the wall”, states a 
recent report by the United Nations Environment 
Programme (UNEP) 3.

This is not to mention the fact that in many coun-
tries, mafia groups, already heavily involved in the 
construction industry, have seized the opportunity 
to supply property developers with sand in large 
quantities, but not always of good quality. This is 
not without problems for the environment - the sand 
has to be desalinated with fresh water - or for safe-
ty, since buildings made with mediocre concrete 

1  Source – https://information.tv5monde.com/info/penurie-de-sable-un-enjeu-planetaire-environnemental-et-economique-185813 
2 Source – https://www.unige.ch/lejournal/numeros/journal160/article-recherche-1/
3 Sand and Sustainability: 10 strategic recommendations to avert a crisis, UNEP, 2022, ISBN: 978-92-807-3932-9 
 https://wedocs.unep.org/bitstream/handle/20.500.11822/38362/sand_sustainability.pdf?sequence=3&isAllowed=y



run the risk of collapsing, a risk that increases with 
the height of the building. 

This raises questions about the huge construc-
tion sites observed in various countries: artificial 
islands, giant buildings, and cyclopean dams, 
there are as many money pits as there are concrete 
pits. Today, despite the regulations put in place in 
some countries to protect the coastline, notably in 
Asia and Africa, nothing is genuinely being done 
to prevent these regulations from being bypassed. 
This is all the more so as the dangers to ecosys-
tems, local populations, and workers exploited 
by this traffic, are compounded by corruption 
in public administrations and violence between 
criminal groups.

Although sand is a renewable resource, it is not 
renewable in the sense that we understand this 
term today. Indeed, nature needs time to produce 
it. It is a slow process, much too slow to meet our 
current and growing needs. 

Deserts: A possible 
solution?
So why not source sand directly from the desert? 
What might seem like an excellent idea at  
first glance, unfortunately, is not. Continuously 
polished by the wind, the grains of sand in our 
deserts unfortunately have an unsuitable geome-
try: they are too round and regular, which means 
that the grains of sand are unable to aggregate in 
a satisfactory manner. 

So what is the solution to the global shortage? 
Several research teams are currently working on 
the subject. Among them are scientists from the 
University of Geneva and the Sustainable Miner-
als Institute (SMI) at the University of Queensland 
in Australia, who have studied the potential of 

a material that could prove promising. Called 
“ore-sand”, it was recently the object of a report 4  

that opens the way to an interesting solution. 

Mine tailings represent a waste  
stream that, at 13 billion tonnes per  
year, could become a resource for  
the construction industry, which  
is short of sand and gravel. 

In fact, they estimate that almost a third of the 
world’s mining sites could dispose of a significant 
proportion of this “ore sand” within a 50 km radius. 

4 Ore-sand: A potential new solution to the mine tailings and global sand sustainability crises – https://smi.uq.edu.au/files/83107/ 
 FinalReport_OreSand_v2.pdf



This would reduce tailings at each mine by 10% 
and meet half of the world’s demand from a local 
source. In China alone, this could replace almost 
a billion tonnes of sand a year.

Are we ready for a 
paradigm shift?

According to a survey of around 100 construction 
stakeholders, the overwhelming majority agree on 
the use of ”ore sand”, but this requires a change in 
legislation in many countries. An effort must there-
fore be made at the political level as well. In terms 
of feasibility, it is worth the effort. Researchers have 
been working for 12 months on the recycling of the 
waste stream in a mine in Brazil. 

An analysis of chemical properties and some refin-
ing operations shows that the sand produced by 
iron ore extraction can be used as a substitute 
for construction and industrial sand, in the same 
way as recycled concrete and steel slag. “If these 
results can be reproduced with other types of ore, 
it would be possible to reduce the amount of mine 
waste in the world considerably,” says Pascal 
Peduzzi, director of GRID-Geneva and profes-
sor in the F.A. Forel Department of Environmental 
and Water Sciences at the University of Geneva’s 
Faculty of Sciences. 

He has participated, along with a large panel 
of international experts, in the elaboration of 
recommendations to support UN resolutions to 
strengthen the governance of mineral resources, 
sustainable infrastructure, and the management 
of metals and minerals 5. 

Although political will is still struggling to take hold 
today, the two reports mentioned above, “Sand 
and Sustainability” and “Ore-sand”, at least have 
the merit of clarifying a problem with global impli-
cations and providing concrete solutions. This 
marks a first step. It is now up to the competent 
authorities to move up a gear by recognising the 
strategic role of sand, and by providing a political 
and legal framework for its use, which would allow 
concerted and less destructive management of 
this universal heritage.

5 Source – https://www.unep.org/fr/resources/rapport/sable-et-durabilite-10-recommandations-strategiques-pour-eviter-une-crise
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