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ABSTRACT
The European Commission is in the process of improving its waste management and 
as a result, the so-called Circular Economy Package (CEP) has been launched. As a 
matter of fact, only recently several directives in the field of waste management have 
been amended and in the next years targets for re-use and recycling of waste will be 
significantly tightened. However, the CEP aims to go beyond recycling and issues 
such as easy-to-repair design or new business models are put in the foreground. It 
is striking that some ideas of the CEP are already more than four decades old. Nev-
ertheless, the CEP has to be welcomed under the motto “better late than not at all”.

1. INTRODUCTION
In the European Union, waste management has 

changed dramatically in recent years (Pomberger, Sarc, & 
Lorber, 2017). In the year 1995, only 25·103 t of municipal 
solid waste (MSW) have been recycled in the EU which cor-
responded to about 11 % of the total quantity of 227·103 t 
(eurostat, 2019). The most current dataset of 2017 shows 
that the total amount of MSW increased by 10 % to 249·103 
t but the amount of recycled waste has almost quadrupled 
(115·103 t) which means that the recycling rate is as high 
as 46 % (eurostat, 2019).

In order to further promote recycling and waste preven-
tion the European commission has presented a so-called 
circular economy package (European Commission, 2015). 
The intention is not only to save the environment but to 
create new jobs, boost the economy and reduce the de-
pendency on scarce resources. The project seems almost 
ingenious as the interests of environmental, the economic 
and social aspects can be aligned. The question is whether 
the plan is realistic or whether it is not worth the paper it 
is written on.

2. THE CIRCULAR ECONOMY
2.1 The genesis of the circular economy

Circular Economy is a concept that has spread vi-
rally in recent years. Based on a search in the database 
SciFinder® (ACS, 2019) the term is quite new as its first 

evidence in the scientific literature was not before 2003 
(Xue et al., 2003). In the “early stage” circular economy 
was dominated by China. In the period from 2003 to 
2007 SciFinder® reports 29 entries of which 26 are in 
Chinese language (ACS, 2019). The only paper in English 
including a Digital Object Identifier (DOI) was published 
in 2007 (Peters et al., 2007), but it also deals with Chi-
na. Basically, Circular Economy seems to be a Chinese 
“invention”.

The first paper on Waste Prevention as important goal 
in modern waste management has already been mentioned 
much earlier in 1906 (Phelps, 1906) followed by Resource 
Management in 1965 (Fitzpatrick & Heller, 1965) and Zero 
Waste in 1975 (Milios, 1975; Wang & Yang, 1975) accord-
ing to SciFinder®. 

The chart in Figure 1 shows that in 2008 the terms 
Circular Economy (19 entries), Zero Waste (18 entries) 
and Waste Prevention (5 entries) lag far behind Resource 
Management (212 entries). In the last decade the usage 
of Circular Economy tremendously increased, in particular 
since the year 2015. As a result, in the year 2018 the usage 
of Resource Management (503 entries) and Circular Econ-
omy (443 entries) is almost equal. In the year 2019 (on 
the reporting date 13 November 2019) Circular Economy 
could take the lead with 662 entries over Resource Man-
agement with 479 entries. Even though Circular Economy 
was a latecomer, the term has become indispensable in 
today’s waste management.
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2.2 The EU perspective on the circular economy
It was not until the 1970’s before sound waste manage-

ment became an issue in the European Union. As a reaction 
on environmental problems associated with waste dispos-
al the first directive on waste was enacted in 1975 (Europe-
an Communities, 1975). It was amended in 1991 (European 
Communities, 1991), 1996 (European Communities, 1996) 
and 2006 (European Parliament, 2006) and replaced by the 
Waste Framework Directive (WFD) in 2008 (European Par-
liament, 2008). The WFD introduced the waste hierarchy 
with waste prevention as upmost goal.

On 2 July 2014 the European Commission presented 
a proposal to amend some directives in the field of waste 
management (European Commission, 2014). Later, on 16 
December 2014 the proposal was withdrawn by the new 
Commission (FUSIONS, 2014) and replaced by a new, “even 
more ambitious”, suggestion which was released on 2 De-
cember 2015 (European Commission, 2015). Finally, the 
Directive (EU) 2018/851 (European Parliament, 2018a) has 
been passed in 2018 amending the WFD. As a matter of 
fact the “circular economy” must be implemented in all EU 
member states by 2020.

2.3 The issue of growth
It is the goal of most governments to create frame-

work conditions that enable a high growth of the economy. 
Economists claim that the gross domestic product (GDP) 
should show a growth ideally between 2 and 3 % (Amadeo, 
2019). Below or above this interval, economy is not healthy 
and problems will occur.

Our current economic system is dependent on growth. 
As shown by Strunz and Schindler (2018) there exist barri-
ers to reach a post-growth economy. In particular, the au-
thors investigated the following case studies:

•  Economic growth is essential to keep unemployment 
on a low level. Up to now policies of reducing working 
time to translating only future productivity gains into lei-
sure have not be successful.

•  Alternative indicators to GDP have not succeeded in 
replacing GDP even if alternative measures such as 

“green GDP” are available (Stjepanović et al. 2017). 
Only recently the disadvantages of the indicator GDP 
have been clearly demonstrated (Brynjolfsson & Collis, 
2019; Kapoor & Debroy, 2019).

•  Pension systems depend on economic growth to com-
pensate for demographic change. In an elaborate study 
Alda (2017) shows that population growth is essential 
that pension funds show a positive effect on stock mar-
kets independent on the age of the population.

The growth and the doubling rate are logarithmically re-
lated and the doubling rate can be calculated by the formu-
lae shown in Equation 1 and Equation 2. This relationship is 
further demonstrated in Figure 2. Even though a growth of 
2 or 3 % seems quite moderate it means that the doubling 
time is 23 or 35 year, respectively.

The situation is further outlined in Figure 3. Starting at 
a value of 1 (e.g. GDP, population, waste generation, etc.) 
an exponential growth occurs. After a period of 50 years, 
which lies within the time frame of human life, the value 
has increased 2.7 times (2 % growth) or 4.4 times (3 % 
growth). The situation is worse when considering a growth 
rate of 5 % which means that after 50 years the starting val-
ue has increased 11.5 times. Compared to China a growth 
of 5 % is very moderate as its economy has shown an even 
higher increase (IMF, 2019). Figure 4 plots the growth rates 
of China’s GDP (from 2011 to forecasts until 2023) which 
averages at 6.88 %. A growth of 6.88 % means a doubling 
time of 10.4 years only (Figure 2) and will result in a 28-
fold increase over 50 years (Figure 3). While many people 
will welcome such an economic growth, it is clear that a 
28-fold generation of waste, GHG emissions or energy con-
sumption is unacceptable for the environment.

q=1+ P/100 (1)

where:
q Growth rate [-]; P Growth [%], e.g. GDP, waste, etc. 

td=  ln(2)/ln(q)         (2)

where: 
td Doubling time [a]

FIGURE 1: Number of entries in the database SciFinder® for the research topic “Resource Management”, “Circular Economy”, “Zero 
Waste” and “Waste Prevention” between 2005 and 2019; the entries of 2019 are based on the reporting date 13 November 2019.
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v= qt (3)

where:
v value [a.u.], e.g. GDP, waste, etc.; t time [a] 

A tree is a perennial plant which can reach considerable 
heights even up to 120 m (Koch et al., 2004). It is reported 

that a Karri tree (Eucalyptus diversicolor) can grow quite 
fast and reaches a height up to 60 m after 60 years (Rayner, 
1991). However, it will not grow up to the sky. The growth 
speed will significantly slow down and finally it will stop 
growing at an age of about 100 years (Rayner, 1991) even 
if it can get much older.

FIGURE 4: Annual growth rate of China’s GDP from 2011 to 2017 and forecasts until 2023 (IMF, 2019).

FIGURE 3: Exponential growth with 2, 3, 5 and 6.88 % over 50 years; starting at 1 in the year 0 calculated according to Equation 3.

FIGURE 2: Doubling time as a function of growth (e.g. GDP, waste, GHG emissions, etc.) as calculated by Equation 1 and Equation 2.
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The question is justified, why our economy is con-
demned to always grow. A sustainable system will grow, but 
only to a certain point. As exemplarily shown for a tree, eco-
systems on our globe move towards an equilibrium state.

2.4 The limits to growth
The problem of exponential growth (Figure 2) was al-

ready addressed in 1972 by the famous book “The Limits 
to Growth” (Meadows et al., 1972). The authors concluded 
that the limits to growth on earth would become evident by 
2072 if business was continued as usual. Without appropri-
ate measures, in 2072 a “sudden and uncontrollable decline 
in both population and industrial capacity will” (Meadows et 
al., 1972) occur. The authors demanded that economy and 
population must reach an equilibrium state and any growth 
must be prohibited. Basically, the growth of population and 
economy must follow the example of a tree which stops 
growth at a certain height.

3. CIRCULAR ECONOMY PACKAGE VS. THE 
LIMITS TO GROWTH

It is striking that some of the key points of the circular 
economy package are already anticipated in “The Limits to 
Growth”. Meadows et al. (1972) mention in Chapter “V The 
State of Global Equilibrium” some examples of technolog-
ical advance that are required even if an equilibrium state 
(i.e. no growth of population or economy) is achieved.

A. “new methods of waste collection, to decrease pollution 
and make discarded material available for recycling”

B. “more efficient techniques of recycling, to reduce rates 
of resource depletion”

C. “better product design to increase product lifetime and 
promote easy repair, so that the capital depreciation 
rate would be minimized”

The sentence (A) sounds very current. Indeed, in 
Chapter 3. “Waste management” of the Circular Economy 
Package (European Commission, 2015) the importance of 
waste collection as an enabler for recycling is pointed out:

•  […] The way we collect and manage our waste can lead 
either to high rates of recycling and to valuable mate-
rials finding their way back into the economy, or to an 
inefficient system where most recyclable waste ends 
in landfills or is incinerated, with potentially harmful en-
vironmental impacts and significant economic losses. 
[…]

The importance of waste collection is further empha-
sized in the new Directive (EU) 2018/852 (European Parlia-
ment, 2018b), which was enacted as a results of the CEP 
and is amending the Directive 94/62/EC (European Parlia-
ment, 1994) on packaging and packaging waste. The re-
vised directive introduces stringent targets for re-use and 
recycling packaging waste. However, in the introduction in 
paragraph 20 and and in the revised article 7 under para-
graph 1(a) one can find the following sentences:

•  […] Effective extended producer responsibility schemes 
can have a positive environmental impact by reducing 

the generation of packaging waste and increasing its 
separate collection and recycling […].

•  […] the return and/or collection of used packaging and/
or packaging waste from the consumer, other final user, 
or from the waste stream in order to channel it to the 
most appropriate waste management alternatives […].

The ideas of Meadows et al. (Meadows et al., 1972) 
and the Directive (EU) 2018/851 (European Parliament, 
2018) are strikingly similar as both define waste collection 
as a key element for recycling. In 1972 the separate col-
lection of waste was still in its infancy and it was not clear 
what “new methods of waste collection” will be. The “new 
methods of waste collection” have not yet been known, but 
today in many countries extended produced responsibili-
ty (EPR) is the core of legislation and policy to deal with 
end-of-life products, in particular packaging (Gupt & Sahay, 
2015). EPR is the main driver for a separate collection of 
waste and seems to be the “new method” as demanded 
by Meadows et al. (1972). However, in many EU countries 
even today separate collection and recycling is on a very 
low level. In 5 EU countries, Malta, Greece, Cyprus, Croatia 
and Romania, more than 70 % of municipal waste is dis-
posed of (landfilling or incineration D10). It seems that the 
proposals of Meadows et al. (Meadows et al., 1972) have 
gone unheard for four decades.

Also suggestion (B) can be found in the Circular Econo-
my Package (European Commission, 2015) in a quite sim-
ilar way. In chapter 4 - From waste to resources: boosting 
the market for secondary raw materials and water reuse, 
1st paragraph and in chater 6 - Innovation, investment, and 
other horizontal measures, 2nd paragraph one can read:

•  In a circular economy, materials that can be recycled 
are injected back into the economy as new raw materi-
als thus increasing the security of supply;

•  We will need new technologies, processes, services 
and business models.

The message of both is quite similar. Recycling is 
assigned an important role and it is the key element to 
reduce the demand for primary resources. According to 
Meadows et al. (Meadows et al., 1972) the main reason 
for recycling is the environment and the reduction of the 
depletion of limited resources. In contrast, the CEP sees 
the advantage of recycling in securing the supply of raw 
materials and boosting the economy (European Commis-
sion, 2015).

Finally, suggestion (C) can be found in a similar way 
in the CEP (European Commission, 2015) in Chapter 1.1 
– Product design, first paragraph, in Chapter 2 – Consump-
tion 5th paragraph and 1 Chapter 5.3. - Critical raw materi-
als, 2nd paragraph:

•  Better design can make products more durable or easi-
er to repair;

•  Once a product has been purchased, its lifetime can 
be extended through reuse and repair, hence avoiding 
wastage;

•  Improve the recyclability of electronic devices through 
product design.
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The above-mentioned principles represent the core of 
the CEP. It is not about targets for re-use and recycling but 
it addresses the minimization of the quantity of waste. It is 
striking that the ideas are more than 40 years old, but still 
today there are no appropriate measures to get waste pre-
vention off the ground. In contrast, products such as elec-
tronic devices or apparel are getting increasingly cheaper. 
The useful life is more and more reduced and, even worse, 
items are becoming disposable goods. It has to be wel-
comed that the EU commission has addressed the right 
targets but it has to be questioned how our society can get 
there. Producers and retailers are interested to increase 
sales and turnaround. Policies such as a long service life 
or easy-to-repair design are often a mere lip service and do 
not take place in practice.

4. CONCLUSIONS
The CEP (European Commission, 2015) does indeed 

seem to be an “old hat”. Some of the most important el-
ements were formulated more than four decades ago by 
Meadows et al. (1972). Nonetheless, the CEP is still up to 
date because there is still a lack of substantial and consist-
ent implementation of these ideas. In particular, the pro-
posals of the CEP that go beyond the mere fixing of quotas 
are to be welcomed.

However, it is not clearly stated in the CEP how some of 
these requirements can be implemented in practice. Even 
if an increase of product lifetime and an easy-to-repair de-
sign are very efficient measures to reduce waste, manu-
facturers and retailers will continue to increase the sales. 
However, it is the first step in the right direction and it is to 
be hoped that the time is now ripe to put the concepts of 
waste prevention into practice.

Even though the concepts of the CEP (European Com-
mission, 2015) and “the limits to growth” (Meadows et al., 
1972) are similar to a certain extent, a clear difference is dis-
cernible. According to Meadows et al. (1972) it is absolutely 
necessary to achieve an equilibrium state in which growth 
has come to a standstill which is, in particular, outlined for 
population and economy. However, the European commis-
sion sees the CEP as a tool to boost the European econo-
my and increase growth. According to Meadows et al. eco-
nomic growth would wipe out all technological advances.
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