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With global climate, energy, and sustainability issues set 
to intensify, Calix has identified some key challenges that 

have emerged in the last decade and are increasingly 
putting our planet at risk. 

This series will dive deeper into each of these challenges 
in a dedicated special feature.

REDUCING CO2  
EMISSIONS



Increased incomes, economic development of 
emerging nations and urbanisation will result 
in changes in consumption patterns and a slow 
revolution of our food value chain.

https://trendsformative.
com/feeding-a-growing-
population-sustainably-a-
global-challenge/

http://www.fao.org/
fileadmin/templates/
wsfs/docs/Issues_papers/
HLEF2050_Global_
Agriculture.pdf

https://www.washington.
edu/news/2014/09/18/
world-population-to-keep-
growing-this-century-hit-
11-billion-by-2100/

https://thepigsite.com/
articles/global-protein-
developments-what-are-
the-implications-for-the-
meat-industry

References *The world’s population is expected to grow by over a third, or 2.3 billion 
people, between 2009 and 2050. 

This will not only give rise to an increased demand for food, as a result 
of more mouths to feed, but will also create other challenges.  Increased 
incomes, economic development of emerging nations and urbanisation will 
result in changes in consumption patterns and a slow revolution of our food 
value chain.

Consequently, not only will there be an increase in the amount of food 
required, but there will also be changes in the types of food demanded, 
and their relative contribution to diets. Projected demand for protein is 
of particular interest, with projections that the world demand for animal-
derived protein will double by 2050, resulting in concerns for sustainability 
and food security. 

At the same time, our planet’s per capita agricultural area is dwindling. 
Since 1960, it has already been halved. By 2050, it is set to drop another 
15%. 

Feeding a growing human population
Feeding billions of extra mouths poses an 
unprecedented challenge to human ingenuity.

World 
Population 

In 2050

Population 
living

In urban 
Areas by 2050

Planets needed to 
support humanity’s 
demand on earth’s 

ecosystems

Increasing food 
demand by year 

2050

+70%1.7
+

70%9.7
BILLION

5SOLVING GLOBAL CHALLENGESFEEDING A GROWING 
HUMAN POPULATION



Global meat production is 
responsible for a significant 
fraction of all greenhouse gas 
emissions.

Meeting global animal protein demand is a key issue. 

Unprecedented population growth means that food production as 
a whole needs to increase 70% by 2050. It is time to rethink how 
we grow and consume our food. If done properly, agriculture and 
aquaculture can provide nutritious food for all, whilst generating 
decent incomes to support and protect rural development and the 
environment.

Meat production is not only resource intensive, but it is also a source 
of significant air and water pollution. Global meat production is 
responsible for a significant fraction of all greenhouse gas emissions 
— between 7 and 18%, according to the Food and Agriculture 
Organization of the United Nations. 

As well as this, 90% of our oceans have been emptied of the big fish, 
and if global fishing trends continue, all remaining wild fish will be 
consumed by 2050.

The challenges of a sustainable 
food supply chain
All industries will face growing challenges in coming decades, but the 
challenges to the global food supply chain will be particularly daunting.

Food production as 
a whole needs to 
increase 70%.

Meat production is a 
source of air and water 
pollution.
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Environmental risks of marine 
aqualculture

Aquaculture produces about half of all the seafood destined 
for human consumption. 

Although aquaculture has the potential to relieve pressure 
on ocean fisheries, it can also threaten marine ecosystems 
and wild fish populations through the introduction of exotic 
species and pathogens, effluent discharge, the use of wild 
fish to feed farmed fish, and habitat destruction.

https://blogs.ei.columbia.edu/2016/04/13/
making-fish-farming-more-sustainable/

https://issues.org/naylor/

https://e360.yale.edu/features/can-deepwater-
aquaculture-avoid-the-pitfalls-of-coastal-fish-farms

https://www.aquaculturealliance.org/blog/what-is-
the-environmental-impact-of-aquaculture/

References*
Because of continued human pressure on ocean fisheries and 
ecosystems, aquaculture has become one of the most promising 
avenues for increased marine fish production. During the past decade, 
worldwide aquaculture production of salmon, shrimp, tuna, cod and 
other marine species has grown by 10% annually.

Aquaculture produces about half of all the seafood destined for 
human consumption. Most commonly, farming occurs in net pens or 
cages anchored to the ocean floor near the coast. However, closed 
systems of tanks or ponds, either on land or floating in water, are also 
used. 

Although aquaculture has the potential to relieve pressure on ocean 
fisheries, it can also threaten marine ecosystems and wild fish 
populations through the introduction of exotic species and pathogens, 
effluent discharge, the use of wild fish to feed farmed fish, and habitat 
destruction. 

Sea-cage salmon farming for example, can result in a decrease of 
biodiversity, elevated mercury levels in wild fish, and introgression. 
Introgression occurs when fish escape from salmon farms thus 
causing a decline in wild salmon population size. These effects are 
generally localised, but have the potential to create long-lasting 
damage to the affected ecosystem. 

Shrimp farming, which is usually done in salty coastal waters, 
has been responsible for the destruction of 38% of the world’s 
mangroves. Mangroves have critical ecological functions including 
providing food and habitat for many species, preventing erosion, 
sequestering carbon, and offering protection from storms. Moreover, 
many shrimp ponds accumulate shrimp waste, antibiotics and 
pesticides, and without mangroves to filter them, eventually become 
unusable.

If the aquaculture industry does not shift to a more sustainable 
path soon, the environmental pressures faced by intensive crop and 
livestock production on land will be faced by aquaculture.

Environmental safeguards for 
open-ocean aquaculture

Introduction of non-native species
+

Drugs (antibiotics, hormones, 
anaesthetics, pigments, vitamins)

+
Herbicides

(for control of algae growth on netpens)

• Incubation of local diseases caused  
   by a high concentration of fish
• New diseases and parasites
   introduced by seed stock
• Genetically modified organisms
• Escape of non-native species
• Fish sewage - contains uneaten    
  food, waste products, disease and  
  pathogens
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Towards a 
sustainable future

With cost and sustainability in mind, Calix has 
developed solutions to help agriculture and 
aquaculture improve food production and 
lower the need for fungicides and pesticides.

https://www.population-
connection.org/popula-
tion-and-meat-consump-
tion/

References *While the world has recently had a wake-up call over food shortages and 
climate change, reducing dependence on so-called hard chemicals, along 
with finding more sustainable sources of energy is becoming increasingly 
important for the agriculture industry.

Factory farming and the heavy use of pesticides and fertilisers have 
allowed us to mass-produce more food, including meat, than was 
previously possible. However, this increased productivity comes at a cost, 
and has resulted in the pollution of water, soil and air by agrochemicals and 
manure waste, as well as the use of limited resources such as water and 
energy at unsustainable rates.

Effective regulation is an essential first step towards innovation and more 
sustainable agriculture. Existing chemicals and pesticides for agriculture 
are in the process of being deregistered – especially in Europe – or 
regulations around when and how they can be used are becoming tighter.

These restrictions require farmers to look for innovative solutions to help 
them overcome pests and disease in their crops.
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Livestock food sectors are intensifying production to meet demand, although this 
comes with significant challenges including overgrazing, water shortages, and loss of 
natural biodiversity.

It is now recognised that farming of aquatic species (i.e. aquaculture) will provide an 
increasingly significant response to the global animal-derived protein demand. 

Seafood consumption is increasing in many parts of the world, and by 2030 it is 
predicted that aquaculture will be the prime source of fish due firstly to demands from 
consumers, and secondly due to depletion of wild capture fisheries. 

Although aquaculture has already become the fastest growing food-producing sector, 
productivity is already highly stressed by excessive fishing pressure, growing organic 
pollution, toxic contamination, and climate change.

Calix AQUA-Cal+ is a water conditioner that safely improves water condition, reduces 
stress on animals and leads to increased harvest weight and survival rates, while 
reducing energy costs and protecting the environment required to aid in the digestion 
of organic matter.

Improved water quality

AQUA-Cal+ works as a water and pond bottom conditioner; clarifying the water, 
controlling ph and releasing alkalinity as required to aid in the digestion of organic 
matter.

Less stress on prawn and shrimp

With stabilised conditions in the pond, stress is reduced. When stress is reduced and 
water conditions are improved, both fish and prawns become healthier and more 
productive.

Prawn mortality reduced

 Conditioning with AQUA-Cal+ removes iron by flocculation from the water, the 
turbidity and toxicity are significantly reduced, thus decreasing the subsequent 
mortality of the prawns.

AQUA-Cal+ 
Responding to a rise in 
demand for proteins

AQUA-Cal+ IS A PRODUCT 
DEVELOPED BY CALIX

AQUA-Cal+ is a non-toxic, non-
corrosive, safe and environmentally 
friendly water conditioner that meets 
many core needs in aquaculture.

https://www.ncbi.nlm.
nih.gov/pmc/articles/
pmc5532560/

https://ourworld.unu.
edu/en/scaling-up-sus-
tainable-seafood

https://www.marketwatch
.com/press-release/sustai
nable-seafood-market-
latest-advancements-and-
business-opportunities 
-2020-2026-2020-03-03
?mod=mw_quote_news

References *
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BOOSTER-Mag
Changing the way we 
produce food.

ACTI-Mag
Peak phosphate and its 
impact on food supply.
Fertiliser that contains nitrogen (N), phosphorous 
(P) and potassium (K) is known as NPK fertiliser and 
is one of the most valuable resources in the world 
when it comes to agricultural production. 

Farmers have relied on phosphorous to grow food 
for centuries but phosphate reserves are dwindling 
and experts believe that peak phosphate, which is 
the catastrophic decline in output of phosphate, 
could have a bigger impact on food supplies than 
even climate change.

While phosphate occurs naturally in numerous 
sources, including manure, farmers have relied on 
phosphate rock for fertiliser since the mid-1900’s.

Phosphate mine deposits are expected to be 
depleted within a few centuries, creating a 
predicament for the agriculture industry, requiring 
it to manage the amount of phosphate that washes 
off farmland into waterways while preserving 
phosphate supplies for use as fertiliser.

RECOVERING PHOSPHATE THROUGH 
WASTEWATER MANAGEMENT

Although it is not possible to create or synthesise 
phosphorus, it is possible to recover useable 
phosphorus from waste streams, including urban 
and industrial wastewater.

Sewage treatment plants can remove biological 
phosphorous to create a sludge that is high in 
phosphorous. Adding magnesium to the waste 
can help make and extract struvite, which is a 
phosphorous-rich material.

By capturing phosphorous in a biologically-available 
form within wastewater sludge, it can be composted 
and recycled as fertiliser, preserving nutrients in 
the land to ensure farming remains efficient for 
many more generations. This approach recycles 
phosphate back into the environment safely. 
Importantly, it guarantees the ongoing availability 
of this essential fertiliser.

While many organisations have tried and failed 
to create a cost-effective technology to recover 
phosphate from wastewater, Calix has succeeded. 
Calix ACTI-Mag makes it possible to rapidly capture 
phosphate within the solid waste stream while 
removing the need for other harsh chemicals and 
the associated additional pH adjustment required.

Unless we change our way of producing food, 
beneficial insects such as bees could go down the 
path of extinction in a few decades.

One way to achieve higher yields and meet the 
demand of a growing population would be to reduce 
crop losses caused by pests. For instance, in cereal 
crops such as rice and maize, which are staple foods 
for a large part of the world’s population, pests 
cause up to 15%* losses in yield.

Spraying chemical pesticides remains the main 
approach to combating pest attacks in many crops. 
But their future use is under scrutiny because of 
many concerns, not least their effects on human 
health and beneficial insects. 

Curtailing their use would also be good for the 
planet, as insecticides are inherently unsustainable: 
their continuous use has resulted in signficant 
environmental consequences, which has negatively 
affected other beneficial organisms such as bees, 
birds, fish and livestock. 

There is also an increased consumer demand for 
residue-free food. Linked to this, the availability 
of pesticides for pest management is declining 
globally due to considerable changes in legislation.

To increase productivity, farmers need new 
products and technologies that are safer for 
farmers, consumers and the environment and that 
reliably allow the use of conventional pesticides to 
be reduced. 

Calix has developed BOOSTER-Mag,                      
an easy-to-apply foliar spray that acts as both 
fertiliser and stimulates a plant’s natural ability 
to fight disease and pests. It demonstrably 
provides a substantial safety, simplicity, 
sustainability and productivity benefit.

https://science.
sciencemag.org/
content/361/6405/916

References*

https://www.calix.global/
food/making-crop-
protection-safer/

To find out more – read our 
Sustainability Series on 
“Making Crop Protection 
Safer”

Making Crop
Protection Safer

https://www.calix.global/
sustainable-water-
treatment/improving-the-
sustainability-of-water-
treatment/

To find out more – read 
our Sustainability Series 
on “Improving the 
Sustainability of Water 
Treatment”

Improving the
sustainability of 
water treatment
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Our passion is to find innovative ways to apply our technology to solve pressing global challenges.      
This innovation drive is at the heart of what we do as we continue to seek new ways to apply our 

technology and know-how in new markets, on a global scale. 

Calix is a leading global innovator of award-winning environmental solutions for industry.

Through developing unique processes and materials, we work with businesses and governments to help 
them minimise their impact on the environment whilst still achieving performance levels that they require.

Innovating for the Earth.

 With global climate, energy, and sustainability challenges set to intensify, Calix has identified some 
key challenges that have emerged in the last decade and are increasingly putting our planet at risk.              

These Global Challenges are at the heart of everything we do.

www.calix.global

#MARSISFORQUITTERS


