work?

Carbon Emissions

When humans breathe to gain energy, they release
COzinto the atmosphere. Similarly, burning gas and
coal to acquire energy releases carbon. But carbon
is considered a Green-House Gas (GHG), which is
problematic as GHGs can absorb heat and radiation
from sunlight, increasing the temperature in the
atmosphere and our planet. This phenomenon is
called “The Greenhouse Effect” (Image 1), and it is
the main cause of climate change, or global
warming. Other GHGs include methane, ozone,
nitrous oxide, chlorofluorocarbons, and water vapor,
but carbon is the standard unit. Burning fossil fuels
—including coal, oil, and natural gas— releases
carbon in the atmosphere and contribute to carbon
emissions. Unfortunately, more than 80% of our
energy comes from fossil fuels (EESI, 2021).
However, it is not the only source of energy as
renewable energy, including solar and wind, do not
release carbon. Converting from fossil fuels to
renewable and clean energy sources can
significantly reduce carbon emissions, but it is not
the only method. By changing our lifestyle and
business operations, we can also significantly
reduce carbon emissions.

Balance is essential to maintain and regulate our planet.
Unfortunately, anthropogenic activities have disturbed this
balance. Each activity humans perform have an impact on
our planet, such as building, eating, heating, travelling,
transportation, electricity, etc. From this perspective, our
everyday activities should be evaluated and considered, in
order to minimize our actions’ negative consequences.
However, how can you measure or calculate the harmful
effect of your activities? A simple, but effective, solution is
the carbon footprint, but what does it mean and how does it

ATMOSPHERE

(Image 1: GHGs within the atmosphere have the
ability to absorb sunlight, eventually increasing
the temperature of the planet. This is known as
the Greenhouse Effect.)

Carbon Footprint

1/5



Carbon Footprint

Measuring the amount of carbon released by our lifestyle and each activity performed yields us the
carbon footprint. Each person/household have a different footprint, depending on the lifestyle or
choices they take. For example, transportation is responsible for around 23% of the global carbon
emissions (OECD/ITF, 2008), and choosing more environmentally friendly method of
transportation is key to reduce those emissions. For instance, to go to your local market, you have
several options to choose from. You can drive a car, ride the bus or walk/bicycle, but each of those
actions have different levels of carbon emissions. Driving the car releases the most carbon as the
car burns diesel to gain energy; while buses also release carbon the same way, they benefit from
transporting a large number of people rather than only you. Walking/biking releases virtually no
carbon. In this case, driving a car yields the largest carbon emissions, followed by taking the bus,
and the most environmentally friendly method is walking or cycling (Neves & Brand, 2019).
Walking/cycling has the least carbon footprint, which means it is a good thing as it releases no/little
carbon. Similarly, the smaller the carbon footprint of a person, the better and more environmentally
friendly that person is.

Carbon Footprint Calculator

It is virtually impossible to exactly calculate your footprint, but you
can approximately measure it by using a carbon footprint
calculator. Carbon Footprint calculators allow you to input your
lifestyle (such as eating habits, transportation, living conditions,
etc.) and it will calculate the carbon emissions produced by you.
Obviously, it is not 100% accurate, but it takes a few minutes and
can guide you to a better lifestyle. The following 2 calculators can
help you understand your footprint:

1) UN carbon footprint calculator: a short, simple calculator that
shows the average carbon footprint in your country and the
world.

2) Ecological Footprint: longer/in-depth calculator with more
facts, figures and how many Earths are needed to sustain your
lifestyle.

We recommend calculating your footprint and evaluating your
lifestyle in order to decrease your carbon footprint and promote a
sustainable lifestyle.

Carbon Footprint in Agriculture

In 2017, agriculture caused around 17% of all global GHGs
emissions (FAO, 2020). Actually, this is a decrease compared to
the year 2000, where agriculture contributed to 24%. The most

C 02 common GHGs in agriculture were nitrous oxide (N2 O), methane
(CH4) and carbon dioxide (CO2) with the respective share of each
gas being 78%, 53% and 21% of global emissions. A significant
portion of GHGs emissions in agriculture stems from energy inputs
such as machinery, electricity usage, livestock management,
fertilizers, and the use of fossil fuels. While all these operations are
needed in agriculture, many other alternatives can be implemented
to decrease emissions produced in agriculture. After all, plants
absorb carbon during the photosynthesis process, but many other
methods can decrease emissions.
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Reducing GHGs Emissions in Agriculture
o @1:{5_@*&?&"’1&?- *¥ 1) Land Preparation
g N ” ) Al

% e Conventional tillage is often used in agriculture, but
better alternatives such as minimum tillage or no-till
should be considered as well. Minimum tillage and no-
till (shown in Image 2) were shown to emit significantly
less carbon compared to conventional tillage (Lal,
2004a). Additionally, no-till is considered more
environmentally friendly as it does not disturb the soil
fauna and promote microbial processes.

(Image 2: Corn growing in no-till soil)

2) Irrigation

Surface irrigation is commonly used in Egypt; however,
its efficiency is quite low and its emissions are higher
than other forms of irrigation. Modern irrigation
systems, such as sprinkler and drip irrigations(shown
in Image 3), not only are more efficient and save more
water, but also reduce GHGs emissions (Sapkota et
al., 2020). While their cost is higher up front, modern
irrigation systems can optimize water usage and
decrease GHGs emissions.

(Image 3: Drip irrigation on pepper)

3) Fertilization
Mineral fertilizers are used to supply crops with essential
nutrients, but they are also the main contributor to N20O
emissions. Optimizing and reducing fertilization can
reduce N20 emissions. Furthermore, integrated nutrient
management and organic agriculture can close the
nutrient cycle and prevent emissions (Mahmud et al.,
2021). Strategies to reduce emissions include
application of carbon rich material (biochar and
compost), inoculating plant growth  promoting
rhizobacteria (Such as biofertilizers shown in Image 4),
planting nitrogen fixing crops and limiting external
inputs.

(Image 4: NovaPlus is a biofertilizer
that promotes plants growth)

4) Cropping System

Monoculture is the dominant cropping system in agriculture,
yet a well-planned crop rotation system significantly reduces
GHGs emissions (Gan et al., 2011). Crop rotations ensure
natural nutrient and pest management, which reduce pesticide
and fertilizer inputs. A well-planned cropping system should
consist of oilseeds, cereals, and nitrogen fixing crops.
Additionally, intercropping also has the potential to decrease
GHGs emissions (Hu et al, 2015), while increasing
productivity.
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5) Soil Carbon Sequestration

Soil acts as a sink and sequesters carbon, the most common
GHG. In fact, it is one of the largest carbon sinks known, even
when more than 50% of soil carbon has been degraded (Lal,
2004b). Luckily, certain agricultural practices have the
potential to sequester carbon and mitigate climate change.
Such practices include reduced tillage, avoiding summer
fallow, including forage crops in rotations, using organic
residues and manure, cover crops and crop diversification
(Hutchinson et al., 2007). Maintaining and increasing soil
organic matter is a suitable strategy to decrease carbon
emissions.

Climate-Smart Agriculture

In recent years, a new approach to agriculture, called climate-smart agriculture (CSA), has
emerged. This sustainable approach aims to adapt current agricultural practices to reduce GHGs
emissions and mitigate climate change. A major, upcoming challenge is to feed the estimated 9.7
billion humans by 2050, while also adapting to the climate crisis. CSA aims to tackle this challenge
by applying agro-ecological practices to sustain and enhance present farmlands (FAO, 2024).
There are no universal solutions, farms should adapt and utilize their surrounding environmental
conditions rather than being at odds with them. Farms in Egypt will require vastly different
management systems compared to farms in Canada, for example. According to the FAO, CSA has
three objectives: "sustainably increasing agricultural productivity and incomes; adapting and
building resilience to climate change; and reducing and/or removing greenhouse gas emissions".
The above practices can help in building healthy agro-ecosystems for present and future demand.

(Integrated management is essential to sustain agro-ecosystems)
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