
One Health International Journal, 4(1),21-26,2018 
One Health New Medical Concept Association, Romania 

 

 

 
 

Sustainability in the context of Circular Economy  

 
Nastasia Belc1, Sorin Iorga, Lavinia Mariana Berca,  

Claudia Elena Mosoiu 

 

National Institute of Research and Development for Food Bioresources – 
IBA Bucharest, Romania 

 
Abstract 
 
One of the aim of waste management in food industry is to improve resource efficiency. 

The aim of  waste management policies in Europe is to transform our society into a  recycling 
society, to avoid waste and to re-use unavoidable waste transforming it in a new resource 
wherever possible. Since 2004, the Regulation requires EU Member States to provide data on 
waste generation, recovery and disposal  every two years.  

Eurostat showed that in 2014, EU-28 generated by all economic activities a total 
households waste amounted to 2598 million tonnes, that it means, for the EU-28, the 
highest amount recorded. Romania and Bulgaria registered high quantities of waste (2012 
data) in comparison with other EU countries. 

In this context the new approach of the sustainable societal life is Circular Economy. 
The European Commission adopted a new Circular Economy Package on 2nd December 

2015 in order to stimulate Europe’s transition towards a circular economy. An action plan 
for the circular economy was presented by the European Commission and four legislative 
proposals amending the following legal acts: Landfilling Directive, Waste Framework 
Directive, Packaging Waste Directive and Directives on end-of-life vehicles, on batteries 
and accumulators and waste batteries and accumulators, and on waste electrical and 
electronic equipment (WEEE).  

The recycling activity in Romania is, currently, very low.  62% is the Romania’s target for 
collecting, for 2020. The target is challenging and entire society should be involved in 
achieving it, including food industry where agrifood waste can be transformed into new 
resources for obtaining added value products. It is feasible this approach? Can we 
develope new efficient technolgies in order to manage the hudge quantities of waste 
resulting from food industry? Can we find already existing best practices in EU Member 
States? 

Creating a circular economy neeeds fundamental changes throughout the food value 
chain, from production of raw materials, food product designing, and processing, to new 
business models and consumption behaviour. Recycling will turn waste into a resource and 
through different approaches (i.e. using biotechnologies, food portion sizes, extending 
product shelflife, so on), will help to preserve natural resources. 
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A circular economy represents an alternative 

to the linear one that currently predominates, the 

take-make-consume-dispose economic model [1]. 

The linear model is based on the premises 

that natural resources are abundant, all the time 

available, cheap to dispose and easy to source. 

This model is not sustainable, taking into account 

the dramatically demographic changes (number 

of people) and climate changing, and is in some 

cases exceeding, planetary boundaries [2]. 

In fact, the circular economy is an industrial 

system that is regenerative or restorative by 

intention and design (producing no waste and 

pollution). 

The flows of materials can be classified in 

two types in the context of Circular Economy: 

biological materials, designed to safely re-enter 

the biosphere by their transformation into compost, 

biogas (by anaerobic digestion), biochemical 

compounds (by extraction) etc., and technical 

materials, designed to circulate in the production 

system, at high quality, without entering the 

biosphere. These last materials should be re-

using, refurbishing, recycling and redistributing 

[3, 4] 

A circular economy is characterized by 

several keys and enabling factors. The 

characteristic key are: efficiency of using natural 

resources, energy and water, increasing of share 

of recyclable and renewable resources and 

energy, reducing of emissions, minimizing losses 

and residues, reusing and recycling of products, 

components and materials. The enabling factors 

are the eco-innovation and eco-design, refur-

bishment, repairing and remanufacture, as well 

as recycling, offering economic incentives and 

finance, developing business models together 

with the management practices, skills and 

knowledge [1]. 

 

The new Circular Economy Package 

 

Closing the loop — An EU action plan for 

the circular economy is a new strategy that aims 

to support the transition to a circular economy 

in the EU published in December 2015 by the 

European Commission [5]. 

The new Circular Economy Package consists 

in several documents: an EU Action Plan for 

the Circular Economy, a timetable for achieving 

the actions (in Annex to the Action Plan) and a 

number of legislative proposals, such us: Proposed 

Directives on Waste, on Packaging Waste, on 

Landfill and on Electrical and Electronic Waste. 

The proposed EU actions should contribute 

to "closing the loop" of product lifecycles 

through recycling and re-use, and bring benefits 

for both the economy and the environment by 

bringing net savings of €600 billion or 8% of 

annual turnover for EU businesseshe EU and 

reducing total annual greenhouse gas emissions 

by 2-4% [5] 

In this respect, at the level of EU, definitions 

and harmonized calculation methods for recycling 

rates have been simplified. EC is encouraging 

increasing the economic incentives for the 

products with better design through provisions 

on extended producer responsibility schemes 

and preparing for re-use and recycling target for 

municipal waste to 60% by weight, by 2025 

and, 65% by weight, by 2030.  A gradual 

limitation of the landfilling of municipal waste 

to 10% by 2030 and a ban on landfilling 

separately collected waste will be considered. 

At the same time, the increasing of preparing 

for reuse and recycling targets for all packaging 

waste to 65% by 2025 and 75% by 2030, with 

specific targets for specific packaging materials 

– glass, plastic, wood, paper and cardboard - 

with ensuring the separate collection of bio-

waste (including biodegradable gardens waste, 

food and kitchen waste from households, 

restaurants, caterers and retail premises) where it is 

technically practicable, and environmentally 

and economically appropriate [5]. 

For 6 countries – Estonia, Greece, Croatia, 

Latvia, Malta, Romania and Slovakia – EC 

gives the to have (if they need) extensions to 

meet the recycling and landfill targets [5]. 

In the same year, earlier, September 2015, 

within the 2030 Sustainable Development 

Goals, the UN adopted a target of food waste 

per capita at the retail and consumer levels and 

reducing food losses along the foodchain [5]. 

The EC commits to the following actions on 

food waste to support actions to meet these 

targets, for the years 2016 and 2017: 

 

• • to have a common methodology and a 

minimum quality requirements, in order to 

quantify the food waste (2016); 

• •  to facilitate utilisation of foodstuffs for animal 

feed and, where appropriate food donation 

(2016); 
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• to improve the use of date marking and its 

understanding by consumers, in particular the 

"best before" label (2017); 

• to collect separate bio-waste (including food 

waste) where technically practicable and 

environmentally and economically appropriate. 

 

Major problems associated with the 

present EU food system 

 

One of the major problem in Europe is food 

waste. Around 100 million tons of food is 

scattered annually in the EU. The food is lost or 

is wasted throughout food chain from 

agricultural exploitation up to distribution 

chain, shops as well as in restaurants and at 

home.  

Food waste has the economic and 

environmental impact and an important social 

dimension: the surplus of safe and edible food 

should be donate so that it can reach those who 

most need it. 

In this respect the major problems associated 

with food system are: wastefulness, decrease of 

healthy compounds in food and increase of 

environmental externalities. 

It is estimated that 20% is lost along the 

supply chain and 1/3 of food is lost or wasted 

before consumption. The fertilizers not completely 

used to conduct to eutrophication, affecting 

biodiversity. Our fruits and vegetables contain 

less K, Fe, and vitamins now than during the 

50s and often it can be determining the presence 

of toxicants. 

Within the EU food system, some major 

changes are needed. 

The circular economy is based on the 

sustainable  development principles, contrary to 

the linear business model used so far, 

characterized by: “resources’ use → products 

making → waste obtaining”. A Circular 

Economy for the food industries means 

preserving the value of resources (raw 

materials, water and energy) that go into 

producing food and drink products for as long 

as possible, while also paying attention to 

prevention, resources efficiency, environmental 

performance and consumer awareness. 

The new model, Circular Economy, is 

universally valued for its increased efficiency in 

the utilization of the ecological resources, 

reducing the environmental pollution and 

tackling the long-standing contradiction among 

the resources’ shortage, the environmental 

pollution and the economic growth. 

 

Sustainable Food Processing 

 

To facilitate the redistribution of safe and 

edible food to people who need it, EU 

legislation on waste food is needed to be 

clarified. The same issue is when this can be 

done safe use of former food products to 

produce animal feed. The legislative proposal 

on waste explicitly excluded feed materials 

from its scope. This will ensure that former 

foodstuffs (i.e. broken crackers or stale bread) 

that are safe but cannot enter the food chain for 

commercial reasons are not considered "waste" 

anywhere in the Union and that they can 

therefore use as a resource for the production of 

animal feed.  

Development of guidelines at EU level for 

donors and food banks and related traceability, 

liability, food safety, and so on issues are also 

needed. 

Along the food chain food processors should 

work together with producers to improve 

farming practices, inclusive logistics along the 

chain, so that agricultural products could be 

remain fresh for longer time, so less of them 

goes to waste.  

When food is wasted, all of the resources 

that went into its production are lost – including 

precious natural resources such as water and 

energy. That it means negative environmental 

and economic consequences and missed 

opportunity to feed a growing world population.  

 

What it is going on in Romania?  

 

Romania is the second largest market in 

Central Europe and the gross domestic product 

(GDP) per capita in Romania is situated at 54% 

of the EU-28 average. 

Considered, in the past, Europe’s bread 

basket, agriculture plays an important role in 

Romania. Romania has the highest percentage 

of rural population in the EU (41%). 

In accordance with the Europe’s 2020 

Strategy, by 2020, Romania must recycle 50% 

of its waste. At present, it recycles only 3% of 

its municipal waste.  
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Table 1. 

Information adapted after information given in publication “Ingredients for a Circular 

Economy” by FoodDrinkEurope, June 2016 

 

Food waste Product 

Country were 

research were 

developed 

Bread waste Sourdough The Netherland 

Wastewater sludge 

Bio-diesel Finland 

Cow stomach 

Animal origin residues  

Oat husks from milling operations  

Waste from the confectionery site’s 

manufacturing processes 

Agricultural waste 
Methane 

France, Scandinavian 

countries 

By-products from bakery and confectionary 

factories 
Bio-ethanol 

Finland 

 

Redistributing edible non-sellable food (i.e. food 

or its packaging may occasionally be damaged 

during the production process, making it 

perfectly edible but unsuitable for sale) 

To feed people/ 

Donations to food aid 

if possible 

The Netherland, 

Scandinavian countries 

Whey, dairy producer’s wastewater, or meat 

by-products 
Animal feed Croatia 

Bakery and confectionary factories Animal feed and pet 

food 
Finland 

Rejected fruits and vegetables for juice 

production and the remaining pulp 

Fruits sauces for 

confectionary 
Italy 

Animal origin residues Pharmaceuticals, food 

ingredients 
Finland 

 
Wastewater sludge and cow stomach content 

and nutrients 
Soil improvement and 

organic fertilizers 
Wastes from canteens 

Agricultural residues Microbial feed 

protein production 
Many countries 

 

 

Thus, waste recycling is one of Romania’s 

key priorities, striving to reach the average level 

of the European Union’s countries with regard to 

the value of this indicator of sustainable 

development. 

A poll conducted by the European Com-

mission concluded that 82% of the Romanian 

citizens consider that they may play a role in 

protecting the environment and that most of them 

act and behave from an ecological perspective.  

With regard to recycling habits, 32% of 

Romanian consumers show concern related to 

recycling, 34% show interest in reducing energy 

consumption and 29% in reducing water 

consumption. In conclusion, the average 

Romanian consumer shows interest in 

protecting the environment through savings of 

energy and water and through selective waste 

behaviors. 

Out of 389 kg of municipal waste/person 

generated by Romania, 313 kg/person of 

municipal waste is treated. On the other hand, 

figures from Eurostat show that out of 99 

percent of waste treated put into landfills, with 

only 3 percent is recycled and composted. 

Romania is the UE country that currently has 

the lowest recycling rate. A proposal for a tax 

of 2 RON (EUR 0.44) for each recyclable 
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packaging kilogram placed on the market and 

un-recovered has conducted to big debate in 

Romania, pinning the local food producers 

against the Environment Ministry and local 

environment organizations. Around 350 million 

aluminum doses are marketed annually in 

Romania which mostly goes to landfills. With 

all these problems, up to 2030, Romania’s 

target for collecting should be 62% [3] 

 

Opportunities to meet Circular Economy 

 

Food waste can be transformed into a raw 

material to be further used for different 

purposes. The following table brought several 

ideas and researches that were developed by 

different EU countries. 

In the Netherlands, researches were 

developed in breeding potatoes that have the 

right shape for crisps or chips helps avoid 

unnecessary losses during peeling and cutting in 

order to reduce post-harvest losses. Integrated 

Quality Management Standard implemented in 

Belgium for the arable crops and horticulture 

sectors laid down some criteria especially 

designed to avoid food waste - e.g. designed 

storage conditions that keep crops fresher for 

longer time [6]. 

In food industry packaging is an important 

sector considering the materials that should be 

re-cycled, re-used, so on. Using by 10% PET 

plastic bottle for reducing the quantity of raw 

material used in the manufacture of primary and 

secondary packaging can be an opportunity for 

re-cycling of PET. In Spain, for example, measures 

had been taken to improve PET packaging re-

cyclability and increasing recycled material in 

primary and secondary packaging to reach 5% [6]. 

 A circular economy is about preserving the 

value of all resources, including water and energy, 

for as long as possible. Water is used in food 

industry for washing, boiling and steaming. Some 

actions allow water and energy to be recovered 

and reused, either within the factory, where 

allowed by food hygiene laws, or by other users.  

Using innovative water treatment technologies, 

such as reverse osmosis, allow dairy factories  

to recycle waste water for reuse it across dairy 

operations from cleaning the filling lines to 

pasteurizing the milk.  

Important developments were achieved for 

improving the quality of waste water and to 

reduce it’s impact on water basins. 

In France, an example of recovering industrial 

water is steam generated from a nearby incineration 

facility burning household waste which is 

transferred for melting chocolate and to heat the 

buildings in a chocolate company [6]. 

Another innovative application in UK are 

capturing and using of heat as an energy source, 

which has helped reducing gas consumption in 

order to recover previously wasted heat from 

the exhaust systems on kitchen’s restaurants, 

and to use it to preheat the water going into the 

boiler [6]. 

In Croatia, sudden chilling overheated steam 

needed in the process of refining oil and production 

of margarine, transforms steam to water 

condensate, increase the efficiency of using 

water and heat. Improving this process, this 

condensate is pumped back into heating facility.  

For implementing the circular economy both, 

at the European and national levels it is needed 

to have an integrated approach based on the 

triangle: consumer-company-natural environment.  

Circular economy means changing the 

mentalities, habits of the individuals, especially 

of the policy decision makers at the company 

level and public administration. The most 

important issue is that the national policy 

related to Circular Economy to be operational 

across all entities: governmental, entrepreneurial, 

conumers. 

 

The financial issues 

 

Natural resources are limited and the 

increasing of global competition for having its 

will have as consequences increased prices and 

its volatility.  

Devloping a Circular economy system will 

have as effect reducing costs and increasing 

competitiveness of industry, Romanian food 

industry, through job opportunities and lower 

costs. 

Fundamental changes in the value chain are 

required for creating a circular economy in 

Romania, along the production-processes-

distribution, developing new models of 

circularity business and consumption patterns. 

In this way recycling will turn waste into a 

resource, and a bigger shellife of the product 

life will also contribute to reducing quantity of 

natural resources used. 

In Romania, several companies are already 

experimenting new circularity business models.  
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For the future, Romanian entrepreneurs 

could take measures for waste reduction by 

transforming waste into a new resource, 

changing its status and selling it as product, 

introducing the paying mechanisms for waste 

treatment and/or disposal, discouraging waste 

generation and using the incomes obtained from 

secondary raw materials for the efficiency of 

waste management. 

 

Some general conclusions 

 

For implementing the UN Sustainable 

Development Goal on food waste, at EU level, 

a common EU food waste measurement 

methodology aligned with global standards is 

needed to be developed. A food waste 

stakeholder’s platform with the involvement of 

all food chain actors both at national level and 

Member States should be setting up. It is 

necessary to be maximized the value of raw 

materials by allowing more materials to be re-

used as resources or to be classified as by-

products while to explore options to improve 

understanding of date marking without 

compromising food safety and quality [1] 

Another measures which should be taken 

into consideration are promotion and education 

of circularity by promoting of continuous 

improvement of products within food industry 

along their life-cycle and focusing on consumer 

education and changing public mentalities, behaviour 

and attitudes towards waste minimization. The 

waste management implementation is justified 

by life cycle approach and thinking which can 

be more developed through education, research, 

development and innovation.  
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