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TECHNICAL SOLUTIONS

Managing projects from afar

The Covid-19 pandemic has turned daily life 
– and work – upside down in most countries 
of the world. Accordingly, innovative solu-
tions and new methods are in strong demand. 
That is true for KfW Development Bank too. 
The bank is using innovative tools to manage 
the situation. These will not only prove help-
ful in the current crisis, but should advance 
financial cooperation in the longer term.

By Jochen Harnisch and Meinhard Rögner

Since the crisis began in March 2020, KfW’s 
work in partner countries has become more 
difficult. On site monitoring is only possible 
to a limited extent. At the same time, the 
pandemic and its impacts have increased 
the need for international support. It has 
therefore become more urgent than ever 
to scale up ongoing projects as well as to 
launch new ones.

Normally, KfW project managers 
travel to partner countries regularly, dis-

cuss with the people involved in a project, 
develop new projects or check whether 
projects are proceeding according to plan. 
Partially this can be done in capital cities or 
regional centres, particularly with regard to 
measures in the financial sector or national 
governments’ reform financing.

A core task of development coopera-
tion is expanding and rebuilding infrastruc-
ture. When it comes to projects like the 
construction of streets, schools, hospitals, 
granaries and water pipelines, KfW normal-
ly monitors progress directly onsite. KfW ex-
perts repeatedly visit the partner country to 
ensure that plans are being carried out suc-
cessfully and achieve the desired impact. 
To some extent, these findings are based on 
random sampling. The pandemic, however, 
has upended this routine.

Long before the Covid-19 crisis, KfW 
has built up experience in regions where 
onsite checks were not possible for some 
time. The reason then was not Corona virus, 

however. Travelling to the hinterland has 
often been too dangerous, for example in 
Afghanistan and Pakistan, but also in parts 
of Africa.

From a European perspective, the Sa-
hel is a strategically important region, but 
potential instability haunts countries like 
Mali, Burkina Faso, Niger and Chad. There-
fore, Germany’s federal government is pur-
suing the goals of pacifying and stabilising 
critical countries and creating development 
prospects for their people. Development co-
operation strongly contributes to this pro-
cess.

REMOTE MANAGEMENT

Ever more often, however, KfW supports 
projects in this region from afar due to the 
tense security situation. The bank relies 
on remote management, monitoring and 
verification (RMMV). Technology is helpful 
of course. Photos taken from satellites, air-
planes or drones, geo-referenced databases 
and digital applications for project manage-
ment are essential.

Nonetheless, local staff of KfW in the 
partner country are still very important. 
They are either citizens of the country con-
cerned or expat consultants who still have 
access to the project region. They have in-
creasingly become “eyes and ears” of KfW 
onsite. Both visual and audio information is 
relevant. Online dialogue, image transmis-
sion and virtual-reality applications have 
become indispensable.

MALI, FOR EXAMPLE

In northern Mali, KfW is primarily monitor-
ing projects by remote means, because vio-
lent unrest is common. Though areas along 
the Niger river are well-suited to agriculture, 
only about 20 % of an estimated 2.2 million 
hectares is cultivated. With appropriate ir-
rigation, the cultivated area could be in-
creased many times over. Small perimeters 
(demarcated areas), reservoirs, pumps, ca-
nals, wells and measures to prevent erosion 
could make a big impact. To tap the poten-
tial even in adverse circumstances, KfW is 
managing its irrigation programmes there 
from afar.

Drones are useful for monitoring 
smaller areas with a radius of a few square 
kilometres. The devices are battery-operat-
ed and directly connected to a computer of 

The image, taken with a surveying drone, allows KfW to evaluate an irrigation project in the 

Sikasso region of Mali. The colours indicate the different crops: cabbage is blue, lettuce light 

green, onions dark green. P
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the implementation consultant on site. The 
picture material can then be further pro-
cessed and passed on by phone. The images 
are so clear that it is easy to identify details 
of individual buildings. Differences from 
previous pictures become clearly visible

Satellite images are used as well. They 
are well-suited to observe larger areas. They 
help to answer questions like:

●● Has the cultivated area grown overall?
●● Has erosion occurred?
●● Have canals been built or perimeters 

established?
Satellite imaging even helps to distin-

guish between individual crop species, such 
as maize, rice or vegetables. Pictures taken 
by satellite can be obtained – generally for 
a fee – from the owner of data rights. KfW 
uses satellite imagery mostly for targeted 
comparisons over long intervals and in fixed 
cycles.

THE LIMITS OF TECHNICAL SOLUTIONS

In West Africa, some 50 KfW projects are 
already underway in which remote man-
agement methods are being used. Previous 
experience shows that in specific circum-
stances they can be a substitute for onsite 
inspections. There are limits however. A 
downside, for instance, is that contact with 
the target group and responsible parties is 

lost. In-person monitoring typically means 
that project experts talk to beneficiaries, 
asking parents whether they are truly satis-
fied with a new school, for example, or vis-
iting local farmers and checking whether 
a scheme is really working.

Project experts thus gather impres-
sions to the left and right of the beaten path. 
Their insights are unfiltered and often go 
beyond the standard mandate. Remote 
monitoring does not facilitate that. Percep-
tions remain limited, despite excellent high-
resolution imagery.

There are further limitations. In order 
to work well over the longer term, approach-
es must fit the situation used onsite. Ensur-
ing that costs money. Moreover, partners 
in the target countries have to be brought 
on board, trained and made familiar with 
the procedures. For these reasons, remote 
management often saves neither time nor 
money. It is frequently wrong to believe that 
simply avoiding travel saves money. Follow-
up expenses are often incurred elsewhere.

TECHNOLOGICAL OPPORTUNITIES

Once innovative monitoring systems are in 
place, however, they can make work notice-
ably easier, facilitating infrastructure pro-
jects in areas where development coopera-
tion would otherwise not be possible.

Therefore, remote management has 
proven useful even in “normal” times. That 
is particularly so when a programme con-
sists of small-scale interventions spread 
over many locations. A single visit will al-
low a KfW expert to monitor the construc-
tion of a hospital with comparative ease and 
efficiency. Things are more difficult when 
it comes to many small infrastructure pro-
jects that are dispersed over an entire area 
or even an entire country.

Whereas project experts had to make 
do with random samples in the past, now-
adays high-tech applications make more 
extensive reviews possible. Larger areas, 
like cultivated fields, a nature reserve or 
a forest belt, are also easier to cover and 
assess than before. The same is true for the 
evaluation of projects once they are com-
pleted.
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KoBoToolbox in use

In Burkina Faso, KfW Devel-
opment Bank has been man-
aging projects for many years. 
For instance, it is financing 
the construction of municipal 
buildings, including schools, 
health centres and markets. 
These buildings must meet 
the needs of the local people 
and support the local econo-
my. However, since the sites 
are dispersed widely through-
out the country, the progress 
of construction work is diffi-
cult to track. 
	 The tense security situ-
ation adds to the problems. 

Therefore, KfW uses a remote 
management information 
system called KoBoToolbox 
in Burkina Faso. It is an open-
source programme that helps 
to digitally collect and manage 
a broad variety of data. Dif-
ferent kinds of information, 
including photographs, are en-
tered into the programme. 	
	 In West Africa, KfW is 
also using Fieldbuzz, a similar 
programme which is not open 
source, but developed and tai-
lored to the specific situation 
by a private-sector company. 
The collected imagery is geo-

referenced and date- and time-
stamped. It can be assigned to 
the specific location on a map. 
Fraudulent use of pictures from 
other construction sites is pre-
vented. 
	 Simply put, the entire 
process currently functions 
as follows: a consultant or lo-
cal project manager takes pic-
tures of the construction site 
with a commercially available 
smartphone. Then they write 
a report about the status of the 
project that conforms to fixed 
criteria and a predetermined 
structure and deposit both in 
the KoBoToolbox.

Next, the material is re-
viewed and then released by 
the project office in the coun-

try. From that point on, the 
responsible party at the KfW 
headquarters in Frankfurt can 
retrieve and review the infor-
mation. 

The staff members use 
a map of the country or pro-
ject area, click on a marker for 
each site and call up the latest 
information. Thus, they can 
precisely determine whether 
a building has a roof yet or if 
a new street has become long-
er since the last inspection. If 
there are doubts or questions, 
it is discussed with the imple-
menting entity what needs to 
be clarified or improved. Fur-
ther progress must then be 
documented with new pictures 
and reports.�  jh/mr
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Rinsing artisanal textiles 

after dyeing in Bangladesh. 
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Chemicals management
Thanks to chemicals, many products of 
daily use have the traits desired. Also 
many of them, however, threaten human 
and/or environmental health. To the 
extent possible, the application of toxic 
substances must stop. Moreover, the 
trend towards using ever more chemi-
cals must be reversed. Internationally 
coordinated regulations are urgently 
needed. The transition to sustainability 

clearly requires global cooperation in 
this field. 

This focus section relates 
directly to the UN Sustainable 
Development Goals, and in par-

ticular to SDG 8 (Decent work and eco-
nomic growth) and SDG 12 (Ensure sus-
tainable consumption and production 
patterns).   
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HEALTH HAZARDS

Chemical pollution 

Laws to control pollution in Pakistan exist, 
but are hardly enforced. Chemical health 
hazards abound.

By Imran Mukhtar

The South Asian country faces numerous 
adverse impacts of chemical pollution as 
its industrial activity and consumer mar-
ket surge. Negative impacts affect air, water 
and soil. Especially the localities where poor 
people live are exposed.

Sometimes the impacts are in plain 
sight. An accident killed at least 14 people 
in Karachi, Pakistan’s most populous city, in 
February 2020. Dozens who survived were 
admitted to local hospitals. Because of the 
chemically polluted air, they suffered chest 
pain, burning eyes and breathing difficul-
ties. The neighbourhood concerned was 
Keamari, which is close to the South Asian 
nation’s major commercial port.

Chemicals-related health hazards are 
not always that obvious. Those who become 
sick because of urban air pollution, for ex-
ample, cannot trace their suffering back to 
a single explosion or event, even though it is 
well understood that urban air contains var-
ious toxins. According to the World Health 
Organization (WHO), they cause 22,000 pre-

mature adult deaths every year in Pakistan. 
In a country of over 220 million people, this 
UN agency reckons that there are an annual 
40 million cases of acute respiratory infec-
tions.

The ever-increasing number of mo-
tor vehicles is part of the problem. Accord-
ing to the World Bank, it rose more than 
fivefold to 10.6 million in the two decades 
up to 2012, and it has kept growing since. 
Harmful farming practices (see my com-
ment in Debate section of D+C/E+Z e-Paper 
2021/01) and coal-fired power plants matter 
as well. Industrial air pollution, including 
from small-scale manufacturing adds to the 
problems, and so does the burning of plastic 
waste. Government authorities are overbur-
dened, unable – and perhaps also unwilling 
– to keep track of all pollution sources.

Water and soils are all too contaminat-
ed as well, given that plastic waste, industri-
al effluents and landfills are not monitored 
properly. The use of pesticides and chemical 
fertilisers in agriculture is worrisome too.

While every person in Pakistan is ex-
posed to the related risks to some extent, it is 
safe to say that the poor suffer in particular. 
More than half of major cities’ people live 
in informal settlements. The infrastructure 
of the slum areas is inadequate. Typically, 

these localities have no underground sew-
erage system. Municipal services tend to ig-
nore them. Often they are close to polluting 
industries. Cooking fires, locally generated 
garbage and insufficient sanitation add to 
the problems.

Microparticles and other residues of 
plastic waste contaminate fresh ground wa-
ter in many places (see Sabine Balk on p. 33). 
Other chemicals, stemming from paints, for 
example, can be harmful too.

PLASTIC WASTE

At the same time, plastic garbage – including 
bags, bottles and packaging – seems to be 
omnipresent. Large items clog open drains 
and block underground sewerage lines. On 
landfills, such waste is often burned. The 
smoke inevitable contains a broad mix of 
different poisonous substances. Such fires 
occur in other places too. Sometimes, they 
result from accidents, but some are started 
on purpose. In rare cases, poor people do 
that if they cannot afford other fuels. One 
quarter of Pakistan’s people live below the 
poverty line.

The Pakistan chapter of the World 
Wide Fund for Nature (WWF) reckons that 
Pakistanis use an annual 55 billion plastic 
bags. The international non-governmental 
organisation expects the number to rise by 
15 % per year. So far, even the urban areas 
have no formal system for targeted collec-
tion of plastic waste and recycling. Scaven-
gers pick plastic waste from garbage heaps 
and sell usable items on the scrap market. 
The rest is either burned or permanently lit-
ters the environment.

According to the national govern-
ment’s Economic Survey of Pakistan 2019–
2020, most of the plastic items that consum-
ers use are discarded permanently within 
a year of being manufactured. Related pollu-
tion was said to have hazardous impacts on 
oceans, human life, wild life and the overall 
environment. The national and provincial 
governments have enacted specific laws and 
rules, but effective implementation is lack-
ing. On the upside, behavioural change is 
seen in upscale markets, where well-to-do 
consumers have begun to prefer biodegrad-
able bags to plastic items. Plastic bags are 
cheaper, however, so they stay prevalent in 
poor neighbourhoods.

Industrial pollution is a huge prob-
lem. There are different kinds of industrial P
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Destitute woman 

sorting plastic waste 

on a Karachi street. 
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zones, with large, medium and small-scale 
production sites. Large facilities are formal-
ly registered, but the small-scale sector is 
largely beyond government supervision. Ei-
ther way, many industrial processes involve 
a multitude of different chemicals, many of 
which are dangerous. Smoke and effluents 
tend to be contaminated accordingly, but 
remain unchecked by government agencies.

Nutrient-rich municipal waste-water, 
moreover, is used for agricultural purposes, 
in particular for vegetable farming on the 
outskirts of cities. What neither farmers nor 
consumers see, is that the sewage is con-
taminated with heavy metals and other tox-
ic substances. Healthy looking vegetables 
may therefore actually be a health hazard. 
Moreover, waste-water farming often con-
taminates groundwater.

According to the law, industries must 
use air filters and effluent treatment plants. 
In theory, there are stiff penalties. In prac-
tice, however, enforcement is lacking, and 
so far, government agencies have not shown 
much concern. In 2019, a group of environ-

mental researchers (Mahmood, 2019) stated: 
“No serious effort has been put forth by any 
agency in Pakistan to characterise the exact 
nature and concentration of contaminants 
found in wastewaters originating from vari-
ous industrial zones.”

Many small tanning units continue to 
work in eastern Punjab’s industrial city of 
Sialkot without any sewage treatment. Most 
of these are situated in low-income locali-
ties. The situation is similar in Faisalabad, 
the country’s textile-industry hub. Many 
production facilities operate in residential 
areas, but without treatment plants.

To some extent, official neglect of 
chemical pollution may be related to the 
fact that a biological kind of pollution 
is even more prevalent. According to re-
searchers (Ali et al, 2017), 80 % of Paki-
stanis depend on unsafe drinking water 
because of faecal pollution, which results 
from inadequate sanitation. Pakistan has 
made international commitments, includ-
ing in the context of the Sustainable Devel-
opment Goals (SDGs). Sanitation and clean 

drinking water are on the agenda – plus 
much more. To get there, governments 
must muster more political will than they 
have done in the past and make their agen-
cies work more effectively.
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ENVIRONMENTAL HAZARDS

Stop global trend of chemical 
intensification

Around the world, the use of chemicals is 
intensifying. Most products that people use 
daily now include artificial substances. The 
substances improve the products, but all too 
often they put people and the environment at 
risk. Prudent regulation is urgently needed, 
and international cooperation is a precondi-
tion for making it happen. It would be helpful 
to define stringent goals – similar to the one 
of keeping global warming below 1.5 
degrees.

By Hans-Christian Stolzenberg

Chemicals permeate our lives. Most daily-
use products contain them – ranging from 

cosmetics to clothing to computers (see Olga 
Speranskaya on p. 29 of this e-Paper). Con-
sider an up-to-date smartphone. It will in-
clude some 60 different raw materials. Plas-
tics will account for about half of its weight. 
These plastics are made of basic bulk chemi-
cals plus special ingredients that ensure de-
sired characteristics such as colour, rigidity, 
resistance to sunlight or low flammability, 
for example. Another quarter of the weight 
is contributed by about 30 different metals 
including rare earths. The smartphone also 
includes glass, ceramics and other raw ma-
terials.

A growing share of humankind, 
moreover, consumes food that is produced 

by industrial-scale, chemicals-dependent 
agriculture. People live and work in build-
ings that contain a multitude of chemical 
substances. They commute by bus, train or 
car, all of which require lots of energy, the 
generation of which again requires many 
different chemicals and chemical reactions. 
Quite obviously, we need renewable energy 
supply to achieve sustainability, but it too 
will require chemicals. That is equally true 
of sustainable architecture or sustainable 
mobility.

CROSS-CUTTING ISSUE

Since chemicals are omnipresent in our 
daily lives, they are relevant for achieving 
the Sustainable Development Goals (SDGs). 
That applies to every single SDG. Several 
tens of thousands of chemicals are being 
marketed internationally, and more are be-
ing invented fast. Each and every one serves 
some kind of purpose, but the problem is 
that two thirds of the chemicals are hazard-
ous in one or more ways. Many even have 
to be hazardous to fulfil their function. The 
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multitude of substances combined with the 
multitude of substance applications results 
in huge regulatory challenges. We need 
rules to prevent harm to human beings and, 
more generally, the natural environment.

This issue has been on the interna-
tional agenda since 1992, when the UN 
Conference on Environment and Develop-
ment (UNCED) in Rio de Janeiro adopted 
the Agenda 21. It included what was later 
called the 2020 target for sound manage-
ment of chemicals. The guiding ideas have 
since been confirmed several times and fig-
ure in the SDG target 12.4: “By 2020, achieve 
the environmentally sound management of 
chemicals and all wastes throughout their 
life cycle, in accordance with agreed inter-
national frameworks, and significantly re-
duce their release to air, water and soil in 
order to minimise their adverse impacts on 
human health and the environment.”

HOW TO BRING ABOUT CHEMICAL SAFETY

Experts from science, business and govern-
ment agencies are working on minimising 
chemical risks during products’ life cycles. 
The underlying principle is actually quite 
simple. First of all, it is important to know 
all – and especially the problematic – prop-
erties of a chemical. Extensive testing serves 
to understand, for example:

●● whether it has toxic impact on people 
or animals,

●● whether it causes cancer,
●● whether it is explosive,
●● to what extent it is decomposed by 

microorganisms, radiation or other forces in 
the natural environment, and / or in treat-
ment plants.

It is also important to understand 
what concentrations and doses lead to what 
impacts, and what kind of usage leads to 
what kind of pollution that may harm hu-
mans or nature. Put in simple terms, chemi-
cal safety is basically about ensuring that 
neither people nor the natural environment 
are exposed to hazardous contamination. Of 
course, accidents – including explosions – at 
production facilities must be prevented too.

At the global level, the UN Environ-
ment Programme (UNEP) and the World 
Health Organization (WHO) are among 
the leading agencies involved in the Inter-
Organization Programme for the Sound 
Management of Chemicals (IOMC). The 
IOMC’s mission is “sound management of 
chemicals and waste” (SMCW). Other inter-
national agencies are involved as well. Most, 
though not all sovereign nations contribute 
by implementing several internationally 
binding conventions, for instance those that 
bear the names of the cities where they were 
concluded – Basel, Rotterdam, Stockholm 
(BRS) und Minamata.

The voluntary Strategic Approach to 
International Chemicals Management (SAI-
CM) was launched at a summit in Dubai in 

2006. It unfortunately lacks teeth and is un-
derfunded. On the upside, its multi-stake-
holder and multi-sector approaches make 
sense. Both are needed to facilitate effec-
tive, cross-cutting cooperation (for future of 
SAICM and SMCW see box next page).

Environment and health agencies are 
similarly in charge of chemical-safety issues 
at the level of regional organisations and na-
tion states. The EU regulations concerning 
the classification, labelling and packaging 
(CLP) of substances and mixtures are an 
example, and so are EU rules on registra-
tion, evaluation, authorisation and restric-
tion of chemicals (REACH regulation) (see 
Katja Dombrowski on p. 26 of this e-Paper). 
Other government departments regretta-
bly do not so far consider sound chemicals 
management something they must pay at-
tention. That must change.

GLOBAL MEGATRENDS

Chemical safety must not be understood 
only in a narrow sense. Several disturbing 
global trends add to the challenges. One 
major problem is that, for most practical 
purposes, the huge variety and volumes of 
several tens of thousands of chemicals make 
it hard, if not impossible, to manage them 
appropriately in each and every setting.

From 2000 to 2017, the chemical in-
dustry’s global production capacity (exclud-
ing pharmaceuticals) almost doubled from 
1.2 billion to 2.3 billion tons. It is expected to 
double again by 2030. Sales figures basically 
tell the same story. Global turnover is ex-
pected to increase from € 3.5 billion in 2017 
to € 6.6 billion in 2030. At the same time, 
the chemical industry is setting up facilities 
in new places and expanding its marketing 
to new countries. With those shifts, it is re-
sponding to different rates of population 
growth, globalisation, digitalisation and the 
impacts of the climate crisis.

The sad truth is that humankind is 
wide off the mark in regard to the 2020 
target. That is what the UNEP concluded 
2019 in the second edition of its Global 
Chemicals Outlook (GCO II). Indeed, vast 
amounts of hazardous chemicals keep 
polluting our environment. Pollution oc-
curs during the production of chemicals 
but also during products’ life cycle and 
through waste.

Manufacturing 1 kg of pharmaceuti-
cals causes anything between 25 and 100 kg 

Recycling digital devices in India in 2017.  
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of waste and emissions. Adding to the wor-
ries, the chemical industry is energy-inten-
sive and responsible for huge volumes of 
greenhouse-gas emissions. Some extremely 
toxic chemicals have been banned interna-
tionally for a long time, PCB (polychlorin-
ated biphenyls) for example. Nonetheless, 
these chemicals can be found in the most 
remote places, including in polar ice, Hima-
layan glaciers or even 10 km below the ocean 
surface in the Mariana trench. The concen-
trations found in the organisms of deep-sea 
crustaceans and polar bears are sometimes 
higher than those in animals living in indus-
trialised regions.

In the 1950s, oil-based plastics began 
to conquer the world. Back then, the an-
nual production volume was about 2 mil-
lion tons. The comparative figure was 400 
million tons in 2015, and experts reckon 
that it will rise further to 1.1 billion tons by 
2050. From the 1950s to 2015, a total of 8.3 
billion tons were produced, of which almost 
5 billion have already been “disposed of”. 
In many cases, that was done without any 
kind of systematic waste management. The 

results include ocean pollution with plastic 
and micro plastic waste (see Sabine Balk on 
p. 33 of this e-Paper). Many plastics contain 
dangerous softeners or flame retardants. 
The concentrations tend to be so low, that 
these plastics are not poisonous in a narrow 
sense. However, the substances are long-
lasting and have been discarded in huge 
quantities. Thus, they can indeed cause 
harm and affect people.

The growth trends outlined above 
are incompatible with sustainable devel-
opment and staying within the planetary 
boundaries. Chemicals management and 
chemical safety are therefore issues of great 
relevance. They concern the international 
community. In view of daunting global 
challenges, we must tackle important ques-
tions:

●● What level of per-capita chemicals use 
serves the welfare of society?

●● For what purposes is the use of haz-
ardous chemicals (still) needed?

●● How do we recycle better and more 
effectively, in the full knowledge of our re-
sources being limited?

●● How do we generate the massive vol-
ume of renewable energies needed for recy-
cling purposes?

INTERNATIONAL COOPERATION

The questions of which uses and what vol-
umes are indispensable to society are be-
coming ever more urgent. We need global 
cooperation. Otherwise, it will be impossi-
ble to recycle precious raw materials of the 
kind that smartphones contain, minimising 
losses in the process. Currently, electronic 
devices and electric goods tend to be re-
cycled by informal-sector workers in the 
global South. The people doing the work are 
exposed to health hazards, and the recycling 
rates are low.

Progress is possible. We have concepts 
for using chemicals in a sustainable way. 
Everyone involved in designing, produc-
ing, using, recycling and disposing relevant 
goods must apply those concepts. Yes, it is 
true that the debate has not been conclud-
ed on what exactly constitutes sustainable 
chemical use and how to measure progress. 

Trailblazing UN conference

Great hopes are pinned on the 
fifth session of the Interna-
tional Conference on Chemi-
cals Management (ICCM5). It is 
the setting in which decisions 
are taken regarding the Strate-
gic Approach to International 
Chemicals Management (SAI-
CM).

In Geneva in 2015, the 
previous session (ICCM4) 
launched an Intersessional 
Process (IP). The IP has pre-
pared the ground for far-
reaching decisions at ICCM5. 
They concern “SAICM and 
the sound management of 
chemicals and waste beyond 
2020”.

Germany was supposed 
to host ICCM5 in Bonn in Oc-
tober 2020, but the event had 
to be postponed because of the 

Covid-19 pandemic. There were 
plans to do so in July 2021, but 
the situation had to be reas-
sessed and the conference will 
probably only take place in 
2023.

Germany’s Federal Gov-
ernment remains determined to 
host the conference and assume 
the presidency accordingly. It is 
working on staging a high-level 
event planned on 8 July 2021. 
The idea is to raise awareness of 
the need for crosscutting action 
in spite of the UN process hav-
ing had to be postponed.

ICCM5 is supposed to 
pave the way for decisions at 
the UN General Assembly, 
where the heads of state and 
government would be involved. 
Cooperation across sectors is 
needed to manage chemicals 
properly. This is a core issue 
of sustainable development. 
Humankind needs affordable 
chemical products and related 
services in order to facilitate 
broad-based and fairly shared 
prosperity without breaching 
planetary boundaries.� hcs
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However, that does not mean we cannot act 
responsibly yet. The key to success is target-
ed innovation, with innovation understood 
not only in a narrow technological sense. 
We also need social innovation including in 
regard to international cooperation – tran-
scending borders and spanning world re-
gions.

The core problem is that many coun-
tries lack the needed expertise and institu-
tional capacities. This must change fast. The 
toolkit for ensuring chemical safety must be 
made use of everywhere. However, the gap 
between advanced nations on the one hand 
and developing countries and emerging 
markets on the other appears to have wid-
ened in the past 10 years. In many countries, 
more – and more intensive – use of chemi-
cals is making capacity shortfalls ever more 
obvious.

While a growing number of countries 
in the global South has been passing legis-
lation on chemicals, they still tend to lack 
the personnel and organisations they would 
need to enforce those laws. By 2017, more 
than 120 nations had not implemented the 
Globally Harmonized System (GHS) for clas-
sifying chemicals. According to SAICM’s 
Global Plan of Action (GPA), moreover, all 
countries were supposed to implement the 
GHS by 2010. It is, after all, an important 
precondition for ensuring chemical safety. 
In 2018, more than 135 countries still did not 
have a pollutant register. According to the 

GPA, they were supposed to establish one by 
2015. Quite evidently, capacity development 
must become a top priority.

SETTING A TARGET

In this decade, the international communi-
ty must set the course towards making the 
use of chemicals sustainable. Part of this 
agenda is to ensure that the benefits chemi-
cals offer are shared fairly. Obviously, the 
costs to prevent harm and clean up legacies 
must be shared fairly as well. Existing risks 
must be reduced and ultimately avoided. 
A global bargain must be negotiated. At 
the technical level, the notion of essential 
uses is once again gaining traction. It is cur-
rently a hot topic in the context of the Euro-
pean initiative to radically restrict per- and 
polyfluoroalkyl substances (PFAS). Devel-
opments of this kind show that our species 
must come to grips with the basic question 
of what level of “chemical intensity” is ap-
propriate.

Quite obviously, the trend towards 
ever greater chemical intensity cannot 
continue. Finally, for every application of 
a chemical, we must determine what inten-
sity is SDG compatible and also serves soci-
ety’s well-being. We must understand what 
the maximum level is that human beings 
and nature can tolerate.

For many chemicals, the maximum 
levels are already obvious, so appropriate 

sharing and distribution is the main issue 
to gain sustainability. Around the world, 
the use of hazardous substances must be 
reduced and managed responsibly. Strict 
safety standards must be observed. The 
European chemicals strategy for sustain-
ability, that has introduced a toxic-free hier-
archy, delineates a tangible approach which 
sets international standards.

The Paris agreement on climate 
change includes the aspiration to limit glob-
al warming to 1.5°. It would be most helpful 
if the international community could reach 
consensus on a similar figure for chemical 
intensity. To judge by the analysis of the 
GCO II, chemical intensity is likely to in-
crease by a factor of 2.3 per capita in the four 
decades from 1990 to 2030. We need to learn 
fast whether that factor is too big. Perhaps 
1.5 would be more fitting in this context, 
as in climate matters. Setting such a target 
would help the international community 
achieve results. So far, we have an Intergov-
ernmental Panel on Climate Change, but not 
on chemicals. Let us hope establishing one 
will be among the far-reaching decisions 
that ICCM5 (see box, p. 24) will take.
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ENVIRONMENTAL SUSTAINABILITY

First steps towards keeping 
environment toxin free

The European Union has adopted a policy to 
ensure that future production or application 
of chemicals will neither harm human beings 
nor the natural environment. That is the 
objective of the Chemicals Strategy for Sus-
tainability that the EU adopted in 2020. New 
safety and sustainability standards will set 
global standards.

By Katja Dombrowski

In October 2020, the EU formally adopted 
the strategy. It is intended to be a first step 
towards a toxin-free environment. This goal 
is in line with the European Green Deal 
which the EU approved one year earlier (see 
D+C/E+Z e-Paper 2020/01, Debate).

Chemicals are playing an ever greater 
role in all spheres of our lives (see Olga Sper-
anskaya on page 29 and Hans-Christian 
Stolzenberg on page 22 of this e-Paper). The 
EU expects the chemical industry’s global 
production to double in the course of this 
decade and the application of chemicals 
to increase accordingly. Given that many 
chemicals have potentially harmful impacts 

on human health and the environment, the 
EU drafted the sustainability strategy.

The current state of affairs is that the 
EU already has the world’s most stringent 
chemicals regulations. Various directives 
are in force. The most important ones are 
called REACH (which stands for “registra-
tion, evaluation, authorisation and restric-
tion of chemicals”) and CLP (“classification, 
labelling and packaging”). The new strategy 
stipulates a revision of those directives in 
order to ensure comprehensive informa-
tion concerning all chemicals produced 
in – or imported to – the EU. The idea is to 
identify problematic substances fast and to 
eliminate them gradually from consumer 
products.

Specific chemicals will thus be banned 
from toys, baby products, cosmetics, clean-
ers and clothing. Particularly vulnerable 
people such as children, pregnant women or 
the elderly are to be protected. In the con-
text of the strategy, the most important ini-
tiatives are the following.

●● First of all, the most dangerous sub-
stances are to be banned gradually. They in-

clude endocrine disruptors, which interfere 
with the natural effectiveness of hormones. 
Chemicals that affect the immune system 
and the respiratory tract will also be phased 
out. Moreover, the use of persistent chemi-
cals such as PFAS (per- and polyfluoralkyl 
substances) will be discontinued for all 
purposes that are not indispensable for the 
common good.

●● The application of problematic sub-
stances will be minimised. On the one hand, 
regulators will focus on products that are 
likely to harm particularly vulnerable popu-
lation groups. On the other hand, they will 
prioritise goods of high relevance for the 
“circular economy”. This term stands for 
maximising the recycling of raw materials.

●● Attention will be paid to so-called 
“cocktail effects”. The point is that specific 
risks arise when people or ecosystems are 
exposed to many interacting chemicals 
from different sources.

●● Finally, new duties to declare the 
chemical content of products will be intro-
duced. The point is that consumers and pri-
vate sector enterprises deserve comprehen-
sive information. Otherwise, they cannot 
ensure safe use.

EU policymakers expect the strategy 
to have global impacts. In regard to chemi-
cals, the European Commission intends to 
set international safety and sustainability 
standards. After all, norms that apply to the 
EU market are likely to be observed beyond 
Europe. At the very least, they will serve 
as points of reference. It also matters that 
there will be no permissions to produce for 
export purposes dangerous substances that 
are banned from the EU market. China is 
currently the global leader in chemicals pro-
duction, and the EU ranks second.

According to the European Commis-
sion’s action plan for implementing the strat-
egy, the relevant reforms will be implement-
ed in the years 2021 to 2024. Further steps are 
to follow, for example in UN contexts.
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GLOBAL ENVIRONMENT

Inundated by plastic

The general public does not have a clear 
understanding of just how dangerous plastic 
waste is. Social entrepreneurs in the Indian 
state of Tamil Nadu are raising awareness – 
with a special focus on children and teen
agers.

By Mukta Martens

WasteLess is a non-governmental initiative 
based in the South Indian town of Auroville. 
As our name indicates, we specialise in 
teaching people about the issue of waste and 
emphasise the need to close the tap and re-
duce the amount of waste we produce.

In particular, we focus on educating 
children and teenagers. They are an inspir-
ing demographic to work with because they 
are optimistic, eager to learn and willing to 
change their ways. In our experience, many 
of them become drivers of change both at 
the household and the school level. For 
example, in one government school in Ta-
mil Nadu, after completing one of our pro-
grammes all of the students changed their 
drinking water bottles from plastic to stain-
less steel.

In our experience, many people do not 
understand just how problematic plastic 
waste is. Plastics are without a doubt one 
of – if not the – biggest environmental dis-
aster that our planet is facing. Nature does 
not decompose most of these substances. 
Long-lasting plastic items thus litter areas 
that are settled by people. Even worse, the 
oceans and other wildlife areas are affect-
ed too. Over the years, plastic items break 
down, and as a result, microplastics have 
been found in the water we drink and the air 
that we breathe. These tiny particles cause 
health hazards, some of which have not 
been thoroughly researched so far.

Around the world, environmentalists 
are sounding the alarm. For example, social 
movements have been demanding that sin-
gle-use plastics be banned. Moreover, they 
are promoting the use of non-plastic con-
sumer items such as bamboo toothbrushes, 
jute shopping bags or re-usable drinking 
straws. Young people are particularly active. 

Since the next generation will inherit this 
planet, it is essential to provide them with 
the knowledge they need to rise up to the en-
vironmental challenges they will certainly 
face. They are, after all, tomorrow’s leaders.

ON THE PRECIPICE

We do our best to educate youth in creative 
and innovative ways. We believe that the 
kNOw PLASTICS programme that Waste-

Less has designed sets international stand-
ards in terms of reaching out to schools 
(see box next page). Our intention is to help 
to bring about a global awakening. People 
need to become aware of the precipice we 
are standing on. A seemingly endless wave 
of plastic waste is engulfing our planet and 
threatening the health of human beings, 
animals and the natural environment in 
general.

Despite plastics being an essential 
item for our lifestyles, most of us know sur-
prisingly little about this material. In 2011, 
WasteLess developed an educational game 

called Trash Concentration in cooperation 
with students. It quickly became apparent 
that students saw “plastic as plastic”. In 
their eyes, it was all the same type of mate-
rial. They could not tell the difference be-
tween the plastics used for bags, bottles or 
toys, for example.

We think it is important for people to 
know that there are different types of plas-
tics with different impacts on our health 
and the environment. First invented in 1907, 
plastic was soon hailed as a wonder material 
which in fact turned out to be as advertised: 
indestructible. Ever since, scientists have 
developed an ever-growing variety of differ-
ent plastics for different purposes. In recent 
decades, scientists have also been working 
on innovative ways to deal with vast quan-

tities of toxic plastic waste being generated. 
Consumerism pretends that everything is 
disposable, but the truth is that human-
kind still lacks an affordable, effective and 
reliable technology to handle every kind of 
plastic waste.

There are, of course, many sensation-
alists headlines. Again and again, media out-
lets have reported that bacteria eat plastic. It 
has not been proven, however, that these mi-
croorganisms really do break down plastics 
completely rather than excreting microplas-
tics. Celebrities like David Attenborough, 
the British director of nature documenta- P
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Learning about resin codes on plastic bottles in a Tamil Nadu government school. 
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ries, therefore insist that we need to act fast 
in order to get a grip on the plastics problem.

MANY DIFFERENT RISKS

Indestructibility is not the only reason why 
plastic waste is so difficult to manage. An-
other reason is that plastics are extremely 
diverse. They gain their versatile properties 
such as transparency, flexibility, strength 
and colour from additives. These additives 
include highly toxic substances such as  
bisphenol A, phthalates, brominated flame 
retardants, polyfluorinated chemicals and 
vinyl chloride. All endanger the health of 
people and other organisms. However, the 
risk is different for different kinds of plastic. 
Knowledge of the differences helps people 
to control the risks – not all plastics contain 
toxic chemical additives.

However, it is not common knowledge 
that there are seven main categories of plas-

tic. Nor is it generally known that consum-
ers can actually tell one from the other quite 
easily. The international standard is that 
plastic items must be marked with a number 
in a chasing-arrow triangle. This code was 
initiated by a plastic lobby group in 1988 to 
help recyclers tell plastic apart. Resin code 
#1-#6 mark individual types of plastic while 
those in the “catch all” category of resin 
code #7 are new types of plastic that do not 
fit in the first six categories.

WasteLess, through its testing and 
participatory design processes, has chosen 
to use these resin codes and teach chil-
dren how to avoid “unsafe” plastics: be-
ware of resin codes #3, #6 and #7! Children 
want to understand the world they live in, 
and curiosity is a powerful driver for self-
motivated learning. Once kids understand 
the resin code, they start checking plastic 
items on their own, without teachers hav-
ing to tell them to do so. The code also helps 

them to figure out whether a plastic object 
was designed for one time use or if it is of 
longer-term value. The science is clear. 
Consumption habits must change, and the 
throw-away mentality must end. Young stu-
dents are eager to follow the science.

Unfortunately, the resin code is not 
marked on plastic items consistently in all 
countries. Inter-governmental cooperation 
on issues of this kind must improve (see 
Hans-Christian Stolzenberg on p. 22 in this 
e-Paper). At the same time, environmental 
education is critical for the future of our 
planet. We can no longer ignore the warning 
signs – and we at WasteLess are doing our 
best to sound the alarm.

MUKTA MARTENS 

is a content developer and 

editor with WasteLess in 

Auroville. 

https://wastelessindia.org

kNOw PLASTICS

In the global battle against plas-
tics, WasteLess, a South Indian 
non-governmental organisa-
tion, is using educational pro-
grammes to teach children 
about waste. We have been 
refining our methods over the 
past ten years.

Our most recent pro-
gramme is called kNOw PLAS-
TICS. It was rolled out across 
106 schools, targeting nearly 
12,000 students mostly across 
India, but also in Sri Lanka and 
Romania. The programme and 
insights from the research also 
formed the basis for chapters 
on plastics that are included 
in textbooks that the state gov-
ernment of Tamil Nadu has ap-
proved for government schools. 
The target group is students of 
the ages six to 15 years.

kNOw PLASTICS is an 
eight-week programme. We 
take a playful approach that 
includes songs and hands-

on learning methods. Among 
other things, we developed 
a memory card game. Each of 
the 50 cards in the game rep-
resents a specific key concept 
about plastics. An accompany-
ing booklet contains scientific 
information for each card. It 
also proposes activities that 
are not only fun, but also serve 
to reduce participants’ use of 
plastic. Emphasis was placed 

on single-use plastics and reus-
able alternatives, such as jute 
bags, for example.

kNOw PLASTICS is based 
on information we gathered 
from activists and scientists 
around the world. We did in-
terviews by Skype for this pur-
pose. The idea was to make 
sure our programme covers the 
most important issues when it 
comes to plastic waste.

We involved students 
and teachers in the develop-
ment of the programme. This 
approach helped to make the 

programme more effective. 
Embedding assessment into 
a programme, moreover, helps 
teachers to monitor their stu-
dents’ progress – both in terms 
of learning and behavioural 
change. Obviously, WasteLess 
benefits from such information 
too. The feedback participants 
gave us through questionnaires 
was used to improve the pro-
gramme further.

After completing the 
kNOw PLASTICS programme, 
80 % of the students could tell 
unsafe resin codes from safer 
ones (see main essay). The 
share of those who discussed 
plastics with their families 
was an astonishing 97 % so far. 
We are also happy that 97 % of 
the teachers said that the pro-
gramme was enjoyable, with 
93 % saying they would recom-
mend it to colleagues. In short, 
we feel that this programme 
is a promising step forward 
in our battle against plastic 
waste by educating the youth 
to become active changemak-
ers.� mm P
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Children are 

curious and 

want to learn. 
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SERIOUS HEALTH HAZARDS

Toxic consumer items

Common consumer goods contain danger-
ous substances that are known to harm 
human health. Examples include clothes and 
toys. The public is not informed properly as 
companies are not legally bound to disclose 
risks in full.

By Olga Speranskaya

Let us talk about clothes first. It is impor-
tant to understand what clothes you should 
buy and what clothes you should stay away 
from. Synthetic fabrics are popular, but they 
cause a lot of problems. People appreciate 
polyester, nylon and acrylic in garments be-
cause those garments do not wrinkle. They 
are also cheap, light and have many other 
characteristics that consumers love. Around 
the world, these fabrics form about 60 % of 
the material that makes up our clothes.

Synthetic fabrics are nothing more 
than different forms of plastic however. For 
instance, polyester is made from polyethyl-
ene terephthalate (PET), very common type 
of plastic. It is also used to make water bot-
tles, food containers and many other prod-
ucts. This material has a 10 % global market 
share of all plastics and is the third most 
popular after polyethylene (33.5 %) and 
polypropylene (19.5 %).

Plastic fibers are difficult to dispose. 
Typically, nature does not decompose them, 
so they are persistent. They can be ground 
down to micro-plastics which poison liv-
ing organisms. When plastic is burnt, it is 
reduced to a hard plastic bead while black 
smoke and dangerous fumes are emitted. 
The full truth is that many toxic chemicals 
are used to make synthetic fibres.

PERSISTENT POLLUTANTS

It takes approximately 0.58 kilogrammes of 
various chemicals to produce a kilogramme 
of fabric. Dyeing processes alone typically 
involve over 1,600 different chemicals, 
including formaldehyde, phthalates, per-
fluorinated and polyfluorinated compounds 
(PFCs). Some of these substances are per-
sistent organic pollutants and endocrine 

disrupting chemicals. Dyes can also contain 
heavy metals. These substances can cause 
nerve damage, kidney damage or cancer.

Various chemicals are used to im-
part certain properties to our clothing. 
For example, brominated and chlorinated 
flame retardants make clothing more fire-
resistant. They can be found even in chil-
dren’s clothes, furniture upholstery and 

children’s car seats. Flame retardants can 
cause thyroid disorders, memory and learn-
ing problems, delayed mental and physical 
development, reduced IQ, early puberty and 
reduced fertility.

Another example is formaldehyde, 
a known respiratory irritant and carcino-
gen. It is used to keep clothes in shape and 
less creased. It is even found in some baby 
diapers.

Perfluorinated chemicals make cloth-
ing waterproof and stain-resistant. They can 
be found in jackets and waterproof overalls, 
including baby clothes. These chemicals 
can affect the health of the liver and disrupt 
the body’s hormonal functions.

Consumers who wish to reduce the 
risk of negative health effects of clothing 
should give preference to natural materials 
such as cotton or linen. They should also 
forgo bright colours. This is especially im-
portant for children, whose health can be 
seriously affected by exposure to hazardous 
chemicals.

NON-GOVERNMENTAL ACTIVISM

Consumers must know about these risks. 
So far, however, manufacturers have been 
slow to provide related information, deny-
ing people the opportunity to protect them-
selves.

On the upside, more and more buyers 
are interested in understanding the toxic 
contents of textiles. Six out of ten consum-
ers worldwide want to know whether the 
clothes or home textiles they buy contain 
harmful substances. They also showed in-
terest in whether goods are produced in an 
environmentally and socially responsible 
way. That is what a recent study by Oeko-
Tex revealed. Oeko-Tex is an international 
association of 18 independent research in-
stitutes and specialises in product certifica-
tion and labels.

Health and Environment Justice 
Support (HEJSupport), the international 
non-governmental organisation which I co-
direct, is also involved in these matters. In 
2020, we published a report that assessed 
what well-known brands such as H&M, 
Zara, Tommy Hilfiger or Adidas are doing to 
inform consumers. The truth is that impor-
tant companies are far from fully disclosing 
vitally important information. Our report 
includes recommendations on how to im-
prove corporate performance. P
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Dyeing processes typically involve over 1,600 

different chemicals: drying textiles at a factory 

in Bangladesh. 
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Clothes are not the only source of toxic 
chemicals in our daily lives. Other consum-
er goods can also be hazardous – and that 
includes toys.

DANGEROUS TOYS

The International Pollutants Elimination 
Network (IPEN) is an international network 
of NGOs. Since 2012, it has been conducting 
research on the toxic-substance content of 
toys, including toys for the very young. The 
focus is on toxic substances such as heavy 
metals, endocrine disruptors and persistent 
organic pollutants. So far, more than 30 % of 
the samples analysed contained concern-
ing levels of one or more toxic metals (such 
as arsenic, cadmium, chromium, lead and 
mercury). The presence of such dangerous 
substances in toys is unacceptable.

Phthalates are another cause for con-
cern. They are endocrine-disrupting sub-
stances and can be released from an item 
when heated or even just stored. That can 
happen throughout a product’s lifecycle, 
from production through use, recycling and 
disposal. Many toy samples contained these 
chemicals which can cause infertility, con-
tribute to childhood obesity, asthma, car-
diovascular disease and even cancer.

In some countries, the use of some 
phthalates has been banned, but they may 
still be used in others. That shows that na-
tional legislation is not always up-to-date. 
The EU has restricted the use of many 
phthalates. However, they may still appear 
in toys. It is most irritating, moreover, that 
the labels of the toys affected did not in-

clude any pertinent consumer information. 
Companies do not warn buyers of the poten-
tial danger to children’s health.

Plastic is, of course, not only con-
tained in clothing and toys. Ever more 
products include some kind of plastic. More 
than 140 different chemicals can be used in 
the production of plastic. These substances 
have different functions, make plastic flex-
ible, soft, hard, flame-retardant, transpar-
ent or matte. Many of them threaten human 
health.

For example, Bisphenol A (BPA) serves 
to harden plastic. It is found in food and 
drink containers, baby bottles and cups 
made from polycarbonate plastic. Scientists 
have linked BPA to heart disease, diabetes, 
and liver abnormalities. It is also a known 
endocrine disruptor that leads to reproduc-
tive problems, early puberty and obesity in 
children. Consumers who buy plastic wa-
ter bottles or baby feeding bottles, are well 
advised to check the plastic codes on the 
products. BPA is usually absent in plastic 
with codes 1, 2, or 5. By contrast, plastic with 
codes 3 and 7 are more likely to include BPA 
or phthalates.

WHY RECYCLING IS PROBLEMATIC

Environmentalists generally appreciate re-
cycling, but plastic recycling can be most 
problematic. Typically, recycling means 
melting and reforming for future use. The 
trouble is that recycled plastics have been 
shown to contain many banned or restricted 
hazardous chemicals. Waste plastic is con-
verted into secondary raw materials, which 

still contain the dangerous substances. The 
secondary raw material is then used to make 
new products which are distributed interna-
tionally and once more put people’s health 
at risk.

In an IPEN survey of recycled plastic 
in children’s products from 26 countries, 
90 % of the samples contained three toxic 
brominated flame retardants. In the con-
text of the multilateral Stockholm Conven-
tion on Persistent Organic Pollutants, these 
chemicals are listed as substances that must 
be eliminated. Nonetheless, they are com-
mon in recycled plastics, and consumers are 
not even made aware of the risks.

WE NEED FULL DISCLOSURE

Consumers deserve to be told the truth. 
There is a need for mandatory full disclo-
sure of the presence of toxic substances in 
products. That applies especially to prod-
ucts for children because children are the 
most vulnerable to exposure to hazardous 
chemicals.

Good news is that the European 
Chemical Agency (ECHA) has started col-
lecting related information. Producers, im-
porters or suppliers of articles based in the 
EU must now register products in a data-
base. This is a good start to make sure that 
toxic substances have no place in products 
sold in the EU.

The sad truth is that regulations for 
protecting people and the environment 
tend to be weakest in least-developed coun-
tries. Obviously, consumers there are in-
creasingly exposed to plastic-related health 
hazards too.

LINK

HEJSupport, 2020: Sustainable fashion? How 

companies provide sustainability information to 

consumers.

https://hej-support.org/wp-content/

uploads/2020/03/hejSupport_

SustainableFashion_March2020_Web_with-

active-links.pdf
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Taking aim at pests

Africa is starting to catch up with other 
regions in the use of chemical pesticides to 
protect crops. The continent still has a long 
way to go to ensure that pesticides are used 
safely and effectively.

By Patrick Ajwang

Massive swarms of desert locusts invaded 
eastern Africa in the summer of 2019, de-
stroying hundreds of thousands of hectares 
of crops and worsening food shortages in 
at least eight countries. In some cases, the 
swarms were the size of cities, big enough 
to darken the sky. Making matters worse, 
heavy rainfall in 2020 meant the pests 
stayed in the region, breeding more locusts 
and deepening the food crisis. The climate 
crisis is compounding problems (see Mah-
wish Gul in Focus section of D+C/E+Z e-Pa-
per 2020/11).

Another pest – the armyworm – has 
been hitting Africa hard since 2016 (see 
Nowadays column by Humphrey Nkonde in 
D+C/E+Z e-Paper 2017/04). These caterpil-
lars appear in “armies” that consume every-
thing in their path, devastating cereal crops 
and pastures. According to the UN, this in-
sect invasion has caused $ 3 billion in crop 
damage across the continent so far. Some 
farmers lost their entire harvest. Asia is in-
creasingly affected as well.

When pests invade a region, farmers 
typically try to prevent them from landing 
on the fields. Some farmers light fires or cre-
ate clouds of smoke by burning refuse. Some 
even throw stones or wave sticks at the in-
vading swarms or make noise with various 
objects to scare them off.

None of these methods helps much. 
Spraying pesticides from aircraft, on the 
other hand, produces results. In the case 
of the locust invasion in the Horn of Africa, 
spraying involved a coordinated interna-
tional effort. The UN Food and Agriculture 
Organization (FAO) and the Desert Locust 
Control Organization for Eastern Africa 
(DLCO-EA), a regional organisation, have 
been actively involved. According to an arti-
cle in the monthly magazine Africa Report, 

the DLCO-EA trained hundreds of agents to 
transmit the coordinates of locust swarms. 
When a swarm exceeded 500 hectares in 
size, the authorities deployed light aircraft 
at low altitudes to kill the pests with chemi-
cals.

HANDLE WITH CARE

Spraying operations of this type are con-
troversial. The chemicals that kill pests can 

also kill beneficial insects such as bees and 
beetles, which are needed for a function-
ing ecosystem. Moreover, if chemicals are 
over-used – leaving residues that exceed 
recommended amounts – the result could 
be a contaminated harvest that sickens or 
even kills humans and animals. When ex-
cess amounts of pesticide accumulate in the 
body, the effects – depending on the dosage 

and the chemicals involved – can include 
birth defects, tumours, genetic changes, 
blood and nerve disorders, endocrine dis-
ruption, coma or death, according to scien-
tific studies.

In the Horn of Africa operations, how-
ever, officials used about one litre of active 
pesticide ingredients per hectare of crop-
land – a level they say kills the pests without 
harming people and animals.

That may be, but Africa as a whole 
still has a long way to go before it handles 
pesticides safely. Widespread mishandling 
of pesticides in Africa was documented 
by Feed the Future, a US government pro-
gramme. Its report (2019) stated: “Without 
regulation and adequate training/capacity 
building of farmers, Africa is at risk of wide-

spread pesticide poisoning.” The authors 
warned that “increased reliance on pesti-
cides has led to the contamination of Afri-
can freshwater sources and has threatened 
wildlife, including many endangered spe-
cies.”

These dangers are present even though 
Africa, in comparison to other regions of the 
world, so far uses pesticides sparingly. The P
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Worker on a Kenyan cut-flower farm: those who spray pesticides should wear protective gear. 
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FAO’s most recent statistics comparing the 
use of pesticides in different regions show 
that Africa uses the smallest quantities per 
hectare (see graph).

According to the FAO, in 2018 Africa 
used an average of 0.3 kilogrammes (kg) of 
active pesticides per hectare of crop land, 
compared to 3.5 kg in the Americas (where 
average use in South and Central America 
was higher than in North America), and 3.7 
kg in Asia. The worldwide average was 2.7 kg 
per hectare.

DISCOVERING THE CONTINENT

Africa’s relatively light use of pesticides, 
however, is starting to change, as suppliers 
of chemicals for agriculture – insecticides, 
fungicides and herbicides, but also fertilis-
ers – “discover” the continent. Market Data 
Forecast, a consulting firm, estimates the 
market for crop protection in the Middle 
East and Africa at $ 8.7 billion in 2020. It 
projects that figure to rise to $ 10.4 billion by 
2025, implying a compound annual growth 
rate of 3.1 % in the five-year period.

Indeed, Africa is a strong candidate for 
increased use of pesticides. Aside from its 
dependence on agriculture to feed its popu-
lation and generate export revenues, Africa 
needs pesticides because of the nature of 
its agriculture. As in other developing re-
gions, African agriculture relies heavily on 
growing plants in open fields rather than in 
greenhouses, making its crops more vulner-
able to pests.

Moreover, the increasingly important 
horticultural sector in Africa is focused on 
plants with relatively short life spans from 
harvest to spoilage, which consumers prefer 
in their fresh state. An attack by pests at the 
wrong time can wipe out an entire harvest. 
In addition, the plants face a range of threats 
beyond invading insects, including viruses 
and even some types of birds.

That said, synthetic pesticides are not 
the only way to protect Africa’s crops. Some 
“good” bugs in nature are natural enemies of 
predator insects; deploying them in a well-
considered and sustainable way can achieve 
some of the same results obtained by spray-
ing chemicals.

Where pesticides are the only quick 
and effective solution – for example during 
a pest invasion – spraying should still occur. 
That should be part of broader and prede-
fined Integrated Production and Protection 

(IPP) plans. They must be designed before 
a crisis occurs. Spraying should also be done 
with strict adherence to safety protocols 
concerning amounts and delivery methods.

IPP plans serve to keep costs and en-
vironmental impacts low, while maximising 
crop yields and quality. An IPP begins with 
using high-quality seeds and other planting 
materials such as bulbs and potato tubers. 
An IPP also includes ensuring the use of safe 
and effective fertilisers and good cultivation 
and breeding of crops. Where possible, an 
IPP should consider where greenhouses can 
be used to control the plants’ environments.

Synthetic pesticides, herbicides and 
fertilisers can be valuable tools in the con-
text of an IPP, helping to ensure that high-
quality crops are produced cost-effectively 
and delivered reliably to global markets. 
However, these chemicals are not a panacea. 
Regulators in both producing and consum-
ing countries must guard against excessive 
or improper use of these chemicals.

INSPECT THE SUPPLY CHAIN

In producing countries, regulators must 
inspect plants – from the farm level along 
the supply chain all the way to the point of 
export. They must decertify produce that 
exceeds the allowed level of pesticide trac-
es, thereby preventing contaminated crops 
from being used. Importing countries’ regu-
lators must also ensure that safety standards 

are met at all stages along the supply chain 
to the point of sale to consumers.

In producing countries, total quality 
control means ensuring that everyone who 
has a role in the supply chain is aware of that 
role. Better training of farmers – and of the 
agriculture-extension advisers that inform 
farmers about best practices – serves this 
purpose. At the same time, governments 
and other organisations should focus on 
developing technological alternatives to 
pesticides, including deploying biological 
pesticides.

Yet when locusts or armyworms 
swarm into an area, officials and farmers 
need a fast way to manage the crisis. That 
solution is likely to involve spraying syn-
thetic pesticides. With the proper policy fo-
cus and training, that spraying can be done 
safely and responsibly.
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Give pests no chance 
Average use of pesticides, in kilogrammes of active ingredients per hectare of crop land 
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MICROPLASTICS

Invisible danger

Around the world, plastic waste is found in 
water bodies and the sea, but increasingly 
also in soils and our drinking water. What 
impact so-called micro and nano plastics 
have on human beings and the natural envi-
ronment is controversial. The issues are 
complex, and research has only just begun. It 
is quite obvious, however, that these parti-
cles, which organisms cannot decompose, 
are serious health hazards.

By Sabine Balk

Plastic particles and fibres are called micro-
plastics by scientists if their length is less 
than 5 millimeters (mm) and at least 1 µm 
(0,0001 mm). The smallest pieces are called 
nanoparticles and are invisible to the hu-
man eye. They enter human bodies via air, 
water, food and cosmetics.

Some microplastics are intentionally 
manufactured in granular and pellet form. 
These chemicals are used in cleaners and 
polishes, as well as in fertilisers, paints and 
coatings. Some medical products and cos-
metics contain them too.

Another kind of microplastics results 
from products of daily use being ground 
down after being discarded or during their 
lifecycle. Such secondary microplastics, for 
example, occur when people wear or wash 
synthetic textiles or by abrasion from tires.

Wastewater-treatment plants do not 
remove such particles completely. Accord-
ingly, these substances pollute rivers and 
lakes. When sludge is used to fertilise field, 
moreover, microplastics are spread there 
too.

Germany‘s Federal Institute for Risk 
Assessment (Bundesinstitut für Risikobe
wertung – BfR) says that, according to cur-
rent scientific knowledge, microplastics do 
not affect human health. Oral consumption, 
the BfR reports, has so far not been shown to 
affect bowel tissue. However, the BfR admits 
that much more research needs to be done 
and that it is impossible to conclusively as-
sess either the impacts microplastics have 
on the human body or the risks those im-
pacts imply.

Other agencies, by contrast, argue that 
there is evidence of health risks. They in-
clude the World Health Organization (WHO) 
and the World Wide Fund for Nature (WWF), 
an environmental NGO. Both report that 
drinking water is the most prevalent way 
for microplastics to enter human bodies. In-
deed, every kind of drinking water (ground-
water, surface water, pipe water and bottled 
water) around the world is said to contain 
microplastics nowadays. The WWF con-
cedes that the long-term impacts on human 
health are not yet understood. It insists, 
however, that maritime organisms suffer 
premature death due to excessive concen-
trations of microplastics in their digestive 
systems or their respiratory tracts.

Research done in laboratories, more
over, has revealed microplastics’ toxic im-
pact on lung, liver and brain cells. Moreover, 
many kinds of plastic contain additives that 
are harmful to human health. According 
to the WWF, researchers have proven that, 
in certain concentrations, microplastics 
can cause inflammations of the respira-
tory tract. Recent studies have shown that 
human organs and fat tissue often contain 
micro and nano particles, and that suggests 
that these particles may penetrate cells. Sci-

entists assume that the particles harm the 
immune system, most likely causing both 
inflammations and cancer.

Both the WWF and the WHO call for 
more research. The WWF, moreover, wants 
policymakers to respond internationally by

●● establishing a global panel of scien-
tists to survey and compile the best availa-
ble research results concerning the impacts 
of plastics and micro plastics on nature,

●● concluding an international agree-
ment on protecting the seas from all kinds 
of plastic waste, and

●● defining national goals for reducing, re-
cycling and managing plastics in line with com-
mitments made in international agreements.
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Washed up microplastic debris in Depoe Bay in Oregon on the US West Coast. 
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