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ABSTRACT 

The foundations of the research conducted rest in the realms of the green economy, the circular 
economy and green growth.  It considers in particular green food value chain development in rural, 
peri-urban and urban bottom-of-the pyramid (BOP) contexts. The BOP refers to the circa four (4) 
billion people of the world population earning between US$1 and US$5 per day and of which about 
1.8 billion of these people live in urban slums. Many of the people who live in such BOP contexts 
earn their livelihoods from participating in food value chain activities with their know-how and the 
available resources they can access and use. In such frugal contexts, work is often devoted to not only 
producing and distributing food, but also to the identification, collection, re-using and recycling 
(valorisation) of waste that food value chains can generate. It is in this context of recapturing 
whatever value may be left in waste, which is the focus of this article: it considers how such 
recapturing of value from waste can contribute to developing greener food value chains and thus 
contribute to the reduction of the food waste and consequently the carbon foot prints of food value 
chains. The article provides a step-by-step guideline for field practitioners in how to tackle 
recapturing value from waste.  The paper derives primarily from field-based researches. In 2013 an 
initial field research was conducted in the Tanzania, which was then followed by an extensive 
literature research and review. The preliminary findings were then supplemented by further field 
research conducted in Kenya, Tunisia, Egypt and Tanzania in 2014. In 2015 country-based case study 
researches were conducted in Iran, Trinidad and Tobago and Peru and in 2016 and 2017 another 
extensive literature review was conducted. Further field research was conducted in Zambia in 2016 
and 2017.  

Keywords: Green food value chain, recapturing value from waste, waste valorisation,   

 
Introduction 

For many people around the world who are living in rural and urban areas, malnutrition and 
hunger are daily injustices which are increasingly aggravated by food waste.  Further the consumption 
of water, land and its nutrients, the usage of ecosystem services, and carbon and other emissions 
effected for the production and distribution of edible food that is wasted, is yet another large 
impingement that contributes to climate change which still affects the most vulnerable in many 
societies the world over.  Moreover, and in many circumstances, edible and non-edible food waste is 
going into municipal landfills which provides for a significant source of methane production and 
contributes to climate change: food that is produced but not eaten is responsible for adding 3.3 billion 
tonnes of greenhouse gases to the planet’s atmosphere that ranks food wastage as the third top emitter 
after the United States of America  and the People’s Republic of China (FAO, 2013). Thus edible and 
non-edible food waste has the potential to pollute all the vital components of living environments both 
locally and globally (Plesca & Visan, 2010). 

Preventing and reducing waste, as shown in Figure 1, is of course the priority strategy that 
should be adopted and applied to operations, activities and processes found within developing green 
food value chains. This is the preferred strategy as it will prevent waste at the origin, for example 
improved planting methods and harvesting methods that prevent and reduce crop losses or improved 
rice milling processing methods that prevent or reduce broken rice. Prevention and reduction of waste 
can positively contribute to, for example, improved nutrition and food security for growing 
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populations and reduce carbon emissions.    In summary these strategies are preferred as these can 
attempt to avert waste at the origin of where it occurs in the food value chain.  

 
Fig. 1: Preferred strategies for recapturing value from waste.  (Source: World Bank, 2012a) 

 
However, recapturing value (valorisation) from food waste, can also increase the efficiency of 

food value chains, providing for nutritional, economic and environmental benefits, including lower 
costs for businesses and lower prices for consumers. Thus it can be said that waste is a resource in the 
wrong place (Konya, Zitte  & Ugwulor, 2013).  Many business and employment opportunities are 
created in the context of food waste collection and recycling (valorisation) and such environmental, 
economic and social innovation has the potential to play an important role in developing a wider 
green economy that is socially inclusive. In particular waste valorisation is one of the three main 
strategies used for developing greener food value chains, see Hilmi, (2018).   

It has been documented that green food value chain development is an effective and efficient 
method of reducing food waste as well as consequently contributing, for example, to reducing the 
carbon footprint of food production and distribution ( see Hilmi 2014, Hilmi 2016a; Hilmi 2016b; 
2016c, Hilmi, 2018).  For example, in countries as diverse as Iran, Peru, Tunisia and Zambia, 
developing green food value chains was found to contribute not only to food waste valorisation, but 
also to reducing emissions and thus contributing to mitigation of climate change as well as adaptation 
to it.  UNCTAD, (2018) provides that keeping product materials longer in the economy via reuse or 
recycling could reduce carbon dioxide emissions by 33 percent, serving as a cost-effective mechanism 
for climate change mitigation. The economies of many poor countries, traditionally provide for 
activities of reuse and recovery as these are common necessity and survival strategies adopted by 
many of the people in such countries. Data is limited, however it appears that poor economies are 
more circular than those of richer countries (UNCTAD, 2018). Such circular systems, thus require 
business models that streamline circular flows, not only for products, but also for by-products and 
waste materials across similar or diverse industries, (Batista et al.,2018).      

Within this context and background a  green food value chain is defined as one that needs to 
provide value at each stage by proactively reducing the usage of the natural environment (natural 
resources, ecosystem services, and biodiversity), to diminish or mitigate adverse impacts, or even 
have positive impacts, while at the same time considering disposal and recycling patterns of generated 
waste, to recapture value at every stage of the food value chain and thus further reduce environmental 
impact (Hilmi, 2014, Hilmi 2016a, 2016b; 2016c;2018; FAO and CIHEAM, 2016).  

This definition is a basis on which to define a conceptual framework for developing green food 
value chains. The framework, shown in Figure 2, provides for a circular (and open-ended) non-linear 
flow of forward and reverse food values that progress from the natural environment to final markets. 
The forward flows increase not only food economic value, but importantly food environmental, 
social, and cultural values; the food value that is wasted is recaptured with reverse flows that reset 
such food value from an economic, environmental, social, and cultural point of view. 
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Fig. 2: The green food value chain development framework. Source: Martin Hilmi (FAO, 2014) 

 

The main aim of this article is the recapturing strategies of the green food value chain development 
process as in Hilmi, 2018 and as shown above in Figure 2.  The article is organized as providing an 
introduction to recapturing value from waste, covers waste and waste streams in food value chains, 
the context in which waste occurs and gives an in-depth treatment of the intricacies of the subject 
matter and subsequently provides a practical step-by-step guideline of how field practitioners can 
tackle recapturing value from waste.   
 
Methodology  
 

The article is based mainly on field research and hence much of the findings presented derive 
from this.  In 2013 an initial field research was conducted in Tanzania, where a purposive sample of 
146 key informants were interviewed with informal unstructured interviews, followed by an 
observational (pictographic) study of defined agri-food value chains (rice, maize, soybean and red and 
white meat). This was then followed by an extensive literature research and review. The preliminary 
findings of both the field research as well as the literature review  were used to guide a second field 
research conducted in Kenya ( mango value chain), Tunisia ( tomato value chain), Egypt ( tomato and 
wheat value chain)   and Tanzania (rice, maize, soybean and red and white meat value chains) in 
2014, which used purposive sampling and interviewed 169 agri-food value chain actors in various 
value chains with  informal unstructured interviews and providing also for observational 
(pictographic)  studies.  This filed research was in 2015 supplemented by country-based case study 
researches conducted in Iran (pistachio value chain), Trinidad and Tobago (poultry value chain)  and 
Peru (coffee value chain). This was then followed in 2016 and 2017 with another extensive literature 
review and further field work conducted in Zambia in 2016 and 2017 on the vegetable value chain, 
which used purposive sampling and interviewed 183 value chain actors with informal unstructured 
interviews, followed by an observational (pictographic) study of the defined agri-food value chain.     
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Waste streams 
 

To be able to consider recapturing strategies in developing green food value chains it is 
necessary to understand the process of appraising, assessing and analysing waste streams. A waste 
stream is the popularly known term for defining organized and coordinated chains that deal with 
waste deriving from food value chain activities. But waste streams are also sometimes referred to as 
waste channels and also reverse channels.    

A waste stream system is commonly comprised of a multitude of (informal) networks for 
recapturing value from waste, but is usually composed of two stages. The first stage of the process is 
comprised of: identification of waste, defining waste composition and characteristics, collection of 
waste, transport of waste, and separation of waste. The second stage of the process, commonly 
referred to   as a “shadow” value chain and can also include “by-product” and/or “sub-products” value 
chains, provides for processing the waste, recapturing the residual value left in the waste 
(valorisation) and marketing the valorised products back to the same or other food and non-food value 
chains. Such chains are termed shadow value chains as they can operate only as a result of the 
activities provided by other food value chains. In other words, they work as derived (and parallel) 
value chains.   

Consequently, recapturing value from waste in food value chains can be defined as the 
organized and coordinated effort of efficiently and effectively operationalizing forward and waste 
networks that enable the identification, quantification, and valuation of value in waste and the 
recapture of such value for productive and commercial uses in the same food chains and/or in other 
food chains. It is important to understand how these waste streams can address important natural 
environmental, social and economic aspects of green food value chain development. For example, the 
growing scarcity of primary resources, means that using residual value in waste holds considerable 
economic and environmental potential (GIZ, 2011b).   
 
Food and other waste along food value chains   

Waste is commonly characterized by its density, organic and non-organic parts, the biodegradability 
of organic parts of waste, moisture content of organic waste, the carbon-to-nitrogen ratio of organic 
waste and the potential energy content found within. Each stage of the food value chain, from 
production to consumption, can potentially provide for an array of differing types of waste, as is 
shown in Figure 3. Waste products are commonly unwanted products occurring in a value chain that 
are considered useless and of no commercial value, unless a use and value can be found for such 
waste products (GIZ, 2013).  

 

Fig. 3: Food waste along the food value chain 
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In countries in development food waste commonly arises as a result of limitations in financial, 
managerial and technical aspects of harvesting, storage, cooling, packaging and marketing as well as 
in infrastructure (Nahman & de Lange, 2013). Other factors that contribute to food waste are 
imputable to urbanization, increased globalization of trade, dietary transitions ( Pafitt et al., 2010), 
poverty,  low levels of environmental awareness and inadequate management of environmental 
knowledge.  It is estimated that food waste within some food value chains can be as high as 50 
percent (Nahman & de Lange, 2013). The amount of waste in food value chains commonly will vary 
by: country; level of industrialization; infrastructure;  rural and urban areas; population size;  income 
level; consumption patterns; lifestyles; the type of produce/livestock value chain; food value chain 
actors; storage and refrigeration facilities; price subsidies;  the level and type  of food processing that 
has occurred; and the economic, environmental, social and cultural  value of waste. For example, and 
in general terms there tends to be more waste in horticultural value chains, than in grain value gains 
and there tends to be more waste produced in urban areas than in rural areas and more organic waste 
produced in countries in development than in developed countries.   
The composition of waste usually derives from dietary habits, culture, traditions, lifestyle, climate, 
seasonality and income status ( Ezeah et al., 2013). In general terms in low, lower-middle and middle-
income countries the majority of waste, for example, generated in urban centers is organically-based.  
For example it is estimated that organic waste, out of total waste generated,  in the Asia-Pacific region 
in low income countries  represents about 65 percent of all waste, while still in the same region and in 
middle income countries, it is about 51 percent and in high income countries it is 36 percent 
(UNESCAP, 2015).  Usually rural areas in a country will produce more organic waste than urban 
centers.  

By the very nature of food being biologically based and perishable, food value chains can 
provide for numerous and in many instances uncontrollable outcomes (see Figure 3 ). These outcomes 
can commonly occur at farm level, for example yields are below expectations as per bad weather, and 
harvesting and on-farm storage techniques do not enable appropriate preservation of some of the 
crops. Moving up the food value chain towards post-harvest, processing and wholesaling and the 
retailing stages can still provide for uncontrollable outcomes, for example some of the crops are not 
processed and preserved appropriately as per lack of knowledge in improved processing and 
conserving methods. At these stages of the chain, food has increased in value as per time, form, place, 
usage and ownership value. Hence more value is lost by waste at these stages of the food chain then in 
previous input and production stages of the food value chain. Consequently, and   in theory, in these 
later stages of the food value chain there should be more economic, environmental and social 
incentives to prevent waste and where waste does inevitably occur more economic, environmental and 
social incentives (investments) to recapture the loss in value.  

A loss in value in one part of the food chain may provide to be beneficial for others in either 
other parts of the same food value chain and/or more commonly for those who work in other value 
chains. For example, scavengers who provide picking operations outside fish processing facilities for 
fish heads, bones and fins can be seen as beneficiaries of such a fish processing operation. Scavengers 
manage to recapture value from apparently unusable and unsalable products. In other words, waste 
from one food value chain can spur initiatives in other food value chains. This is most common in 
livestock and fish value chains, but can also occur in other food sectors. For example, spent grains 
from brewing beer can be provided to animal feed value chains as well as being sold to be reused as 
nutrient-rich inputs for farm soils.  

Commonly it is thought that recapturing value from waste, pending on the value found in the 
waste, is a simple cost-benefit analysis approach that can provide more benefits than costs. However, 
it is not only the economic aspects that need to be considered in the cost-benefit analysis, but also and 
importantly the environmental costs as well as the social costs and the consequent social and 
environmental benefits in recapturing value from waste. In some instances, for example, it may be 
found that recapturing value from waste may have only economic (income) and social (employment) 
benefits, with little environmental benefits. In other instances, it may be that there are far more 
environmental and social benefits than economic. There will be trade-offs to take into account in 
considering the costs and benefits of recapturing value from waste.  
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The context of recapturing value from waste  

As provided previously, commonly more waste is generated downstream, at retail and consumer 
level in the food value chain in industrialized countries and upstream, at farm, post-harvesting and 
processing level in developing countries (WEF, 2011). This provides for an initial indication of where 
efforts can be focused on to attempt to first reduce waste at farm, post-harvest and processing levels, 
but also and importantly provide for strategies and programmes that can attempt to recapture the value 
that remains in the waste generated. Commonly waste is best collected nearest to its origin, as it will 
provide to be less costly in terms of separation of differing waste and can also attempt to avert cross 
contamination of waste (GIZ, 2011a).   

The use of waste, in other words the recapture of value from such waste, valorization, should 
focus on reusing food waste, for example, firstly for human consumption where possible, secondly for 
animal consumption, thirdly for compost, and fourthly for energy. This hierarchy of recaptured value 
in waste is a commonly accepted goal, but is not easy to implement as for obvious food quality and 
safety concerns destined for human as well as animal consumption of waste food. There are many 
challenges to this, especially in countries, which have large segments of their agri-food sector which 
operates informally.  Compost is also commonly a reachable goal and can support the reduction in 
use, for example, of fertilizer and thus contribute to lessening the carbon footprint. Waste used for 
energy generation is also seen as a viable goal as this waste competes effectively with crops grown 
only for energy purposes, save for that waste volumes, the type of waste and its energy values are not 
easy to estimate and provide for the required volumes in a constant and timely supply. 

 
Fig. 4: Examples of organic waste valorization (Source: UNESCAP, 2015) 

The informal economy and informal food sector  

The collection and recapture of value from waste occurs in waste streams and shadow value 
chains that usually, but not always, operate in the informal economy. The informal economy can be 
defined as any economic activity that is not subject to government regulation and taxes and is not 
easily measured (Chambwera,  MacGregor & Baker,  2011). Typically the informal economy is seen 
as a transition phase  to the formal economy, but in many countries the informal economy is  a reality 
as it provides for  employment, is flexible, adapts better and faster to changing situations  and 



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

274 

provides readily available  income(Chambwera,  MacGregor & Baker,  2011). There is no strict 
separation between the formal and the informal economy (Chambwera,  MacGregor & Baker,  2011) 
as both seem to be complementary parts of a single system and the stronger the formal economy, the 
stronger the informal economy (Ratner, 2000). The informal economy is correlated with levels of 
development in the sense that the more developed a country is, commonly there is less of an informal 
economy (Chambwera,  MacGregor & Baker,  2011). However the informal economy appears to be 
growing in both developing and developed countries as in recent years formal labour markets have 
been unable to absorb growing numbers in the workforce (Chambwera,  MacGregor & Baker,  2011). 
Informal economies are often found to have high degrees of coordination, based on trust networks, 
which can overcome obstacles of poor market institutions as informality is the expression of the 
marginalized and the excluded (De Pozo-Vergnes, 2013).  
The informal economy is often misunderstood and underestimated. The scale, size and structure of the 
informal economy is shaped by several factors: it has limited enforcement of legal obligations, does 
not have the high costs of operating formally, and is commonly used as a refuge in economic 
downturns. The informal economy appears to have several competitive advantages: no paying of 
taxes, no minimum wage, no regulations to comply with, and no formal environmental laws 
(Chambwera,  MacGregor & Baker,  2011).  
However, informal economies have found to be more proactive and alert to increased resource 
scarcity and to climate change then formal markets (Benson, 2014). In some cases, the informal 
economy has been found to be very innovative in generating solutions to environmental concerns 
(Benson, 2014). Informal economies usually have been found to: 
 have smaller ecological foot prints than formal economies; 
 rely a lot on the local environment for its sustainability; 
  have more knowledge about opportunities and threats to resources; 
  are not sheltered from climate change, but provide alternatives to deal with it;  
 are resilient, dynamic and innovative; 
  have their own way of organizing capital and distributing surplus, which makes it a form of 

community economy or a solidarity economy;  
 involves the upkeep and distribution of traditional foods; 
  develops national as well as regional networks as per kinship; 
  have strong motivational drivers of resource efficiency and innovations (Benson, 2014).  
 
However operators and consumers in informal economies have weak voice in government and in  
policy design, especially in terms of environmental policy. This, for example, is yet another point that 
makes policy-making in the area of recapturing value from waste a perilous operation as interested 
stakeholders have no voice in the process.  

Many field-based development projects, that focus on food value chain development, often  
overlook the implications that the informal economy can have. For example as much as 80 to 90 
percent  of smallholder markets are informal (De Pozo-Vergnes, 2013). The informal food sector 
relates to activities of food production, transport, and retailing, for example, that occur in informal 
settings and are not under the direct preview of national governments (FAO, 2013). The main 
characteristics of the informal food sector are:  
 It targets households with very small budgets; 
 It can provide for low safety, hygiene and quality in food; 
 It has an absence of specialization: informal food trade develops more by the diversification of 

products sold;  
 Work conditions are far from decent in many cases and there is plenty of harassment; 
 It requires very low capital investment to start a business;  
 There are strong relationships between production and consumption;  
 There are common social and cultural affinities among actors in production and distribution;  
 There is the absence of accounts and taxes not paid at all or in a small amount;  
 It is vulnerable to seasonal changes; 
 It focuses on local sourcing of food; 
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 It provides for linkages between rural and urban areas, even though typically has large 
inadequacies in terms of transport; 

 There is permeability with the formal sector in terms of relationships and linkages; 
 It seemingly has a poor environmental record (FAO, 2013).  
 

Waste collection and valorization in the informal food sector  

In developing countries though, open landfills1 tend to have comparatively lower operational 
costs and technical standards than other organized operations to recapture value from waste. In many 
countries landfills are still a goal. To some degree this provides for competition in recapturing value 
from waste as it may provide to be cheaper to dispose of waste in this way than attempt to recapture 
value in waste. The dumping of waste is the main source of carbon emissions in developing countries 
(Couth & Trois, 2010), and can also provide contamination of surface and ground water, soil, fauna 
and flora as well as hazards to human health (ISWA, 2015).    

However, in landfills there are operations that are provided for recapturing value from waste. 
Waste pickers, as an example, provide for extracting value from landfills that are found and with these 
operations tend to recapture residual values left in food and packaging materials. In Brazil, for 
example, waste pickers have specific legislation devoted to them. Waste pickers are guaranteed by 
law and can organize themselves into formal associations, (Correa & Xavier, 2013). These picking 
operations, even though conducted in harmful working environments and conditions, and with 
considerable risks, do provide for the economic and social needs of people and communities.  

The inefficiencies in water, energy, land use, wasted calories, emissions as well as challenges in 
terms of consumer behavior, food storage, distribution infrastructure, processing, and transport 
practices (WEF, 2011)   are only some of the issues that need to be considered in looking at 
recapturing value in waste.  

Waste surveying and auditing both in the food value chain as well as in the waste streams 
generated by the food value chain are necessary steps to take. In measuring waste, it is important to: 
 Determine the location of waste generation: Where does it occur in the food value chain?  
 The next step is to verify for the what: What food is wasted? What packaging is wasted? 
  The volume of waste: How much waste is generated by the food value chain? 
 The frequency of waste: How often is waste provided?  
 Estimate the residual value: What value may be left in the waste?  
   

However measuring waste requires experienced people to identify and categorize waste 
according to end use as different wastes are recycled according to their relative costs as compared to 
the production of virgin resources (Konya, Zitte  & Ugwulor, 2013).  No one size fits all when 
recapturing value from waste.   

Most recycling and valorization of waste provides for economic opportunities and economic 
value. The economic value is not just per se , but also, for example, provides for  job creation as well 
as providing other opportunities (UNEP,2011). Some of these opportunities are for example such 
aspects as  a growth in resource markets as natural resources are becoming scarce and  the emergence 
of new and innovative technologies(UNEP,2011). The benefits of such recycling and valorization 
need to consider natural resource and energy saving, creation of new businesses and jobs, potential 
reuse of food for consumer and animal consumption, compost production, energy produced from 
waste, reduced greenhouse gas emissions , as well as contributing to equity and poverty eradication 
(UNEP,2011).  

Enabling conditions, though,   do need to exist for developing recapturing value from waste. 
There are financial, economic, policy and regulatory measures, institutional arrangements between 
formal and informal structures (UNEP, 2011) that are required to support the development of 
recapturing value in waste. From a financial perspective there are needs for private investment and 

                                                           
1 The term open landfill is a term used to define a location where a site is used for the indiscriminate deposit of solid waste 
which takes place with either with no - or at best - very limited measures to control the operation and to protect the 
surrounding environment (ISWA, 2015).  
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micro-financing initiatives, for example. Economic incentives to develop recapturing of value from 
waste require financing (such as recycling credit), standards and fiscal incentives, for example. Policy 
and regulatory measures could focus on waste management, land use, virgin material replacement 
legislation, for example as well as cater for institutional arrangements between formal and informal 
structures via the simplification of formalization processes.    

In the informal food sector, commonly, there are various categories of operators that collect and 
valorise waste. In general terms in waste collection there are itinerant waste buyers that move along 
route and collect recyclables from farmers, processing enterprises and consumers, for example. There 
are street and dump site waste pickers as well as others, for example who work for formal waste 
collection companies, mainly in urban centers, but informally pick waste that has been collected for 
their own informal business.  In the recapturing value from waste sector (valorisation) there are 
intermediate dealers (middlemen) composed of primary and secondary dealers, intermediate 
processors, brokers, recycling small and medium enterprises and wholesalers. The middle men usually 
purchase from collectors and after some kind and type of processing of the waste sell it onwards as a 
secondary “raw material”. These operators are commonly highly skilled at identifying waste with 
potential value and in locating customers within certain markets (Ezeah et al., 2013). Usually the 
operations and activities carried out by such operators, waste collectors and middlemen, and the 
system they adopt to valorise waste costs less than formal operators and systems.   

In many instances operations carried out in waste collection, occur in parallel to formal and 
fully recognized waste collection enterprises, which are typically owned and operated by the public 
sector or in partnership with the private sector.  There are also cases, for example such as those of 
Brazil and Colombia, which provide legal rights to waste pickers, who work and operate in the 
informal waste collection sector. A good deal of waste collection, recycling, reuse and sales of 
valorized products occur in the informal economy: some estimates suggest that  about two percent of 
the urban population in Asia and Latin America  depend on waste picking as a livelihood strategy 
(Wilson et al., 2009). In urban areas alone, in some developing countries, it is estimated that  about 15 
million people earn their livelihoods  from waste picking (Medina, 2008).    

Some of the firms that operate in waste collection may not be totally informal. They may be 
recognized formally and registered as, for example a transport service, a food processing enterprise, 
but may well operate informally as a waste collector and/or waste valoriser. Commonly, but not 
always,  the recapture of value from waste is sub-divided into two sub-sectors: the informal collectors 
sub-sector ( waste stream) composed mainly of individuals and/or micro-enterprises that collect waste 
and the informal valorisation sub-sector ( shadow value chain)  composed of individuals, cooperatives 
and family and micro enterprises which extract any value from waste that can be sold (GIZ, 2011a). 
Through increased recapturing and recycling rates the informal economy helps to reduce the depletion 
of raw materials, natural resources and the energy that would otherwise be used in developing new 
products (GIZ, 2011b), thus contributing to mitigation of emissions. The informal economy 
potentially can have high rates of recovery.  Recovery rates can be as high as 80 percent, and in a 
number of cities in developing countries it has been estimated that recycling rates are between 15 to 
20 percent (Wilson et al., 2009). Table 1 shows the recovery rate of materials in defined cities and 
shows that the informal sector is far more active, motivated and effective in value recovery from 
waste in terms of quantities.   

Usually operational costs are higher in the informal sector, than in the formal sector, but the 
higher revenues obtained from the recaptured value from waste result in a much lower cost per tonne 
and in most cases provide for a net benefit (GIZ, 2011a). Seemingly all valorisation efforts along the 
food value chain, in others words the recapture of value from waste, tend to be profitable (GIZ, 
2011a).  

However, recapturing value from waste can have considerable informational and knowledge 
barriers. This is simply because recapturing value from waste simply occurs in the informal economy 
and consequently not much is known about where, how, what and why value from waste may be 
recaptured. Hence much of the recapture may go undetected and pass under the raider of project 
designers and policy-makers, for example. Thus formulating appropriate and targeted project 
objectives for field projects, for example, to make food value chains greener and the inherent 
recapturing value from waste function may be offset and misguided as such processes lack the 
necessary understanding (and information) to tackle such complex issues.   
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Table 1: The comparison between the formal and informal sector in material recovery in seven major 
cities. 

 
 
Source: GIZ, (2011b)  

Markets in which valorised  products are sold, for example business markets for recycled food 
packaging  materials,  tend to have five times more volatility than, for example,  markets for virgin  
materials which are close substitutes (OECD, 2007).  This volatility in turn leads to uncertainty and 
discourages investment, thus undermining the viability of recycling in general (OECD, 2007). Thus 
the main issues that have been detected in terms of barriers and market failures for markets of 
valorised products are:  
 Search and transaction costs are high; 
  Information failures as well as incorrect market signals consequently provide for failure to 

recycle the correct amounts and choose the appropriate kind of recycling facilities; 
  Consumer perception of such markets vary considerably as risk awareness can be high affecting 

final demand;  
 Price volatility;  
 Technological externalities; 
 Concentrated market power; 
 Sub-optimal policy decisions; 
 Subsidized substitutes from virgin materials (OECD, 2007 & UNEP, 2011).   
 

Some of the challenges above are difficult to address, for example what can be done to reduce 
price volatility?  How can search and transaction costs be reduced? (OECD, 2007). Also suppliers are 
not easy to find since materials are spread across differing food sub-sectors of different nature and 
geographical areas, and predicting how much material will be available and when it will be available 
is difficult (OECD, 2007). Further recycling markets are derived markets; they exist as a “by-product” 
of other decisions made in other markets. Moreover, the quality of materials will vary widely, making 
it difficult to value and this can result in significant costs for buyers and sellers as well as in agreeing 
on price and transaction costs as these are even more difficult to ascertain as materials may be mixed 
or where characteristics of waste are not detectable (OECD, 2007).  

There are many valorized products in shadow food chains and markets, the world over. For 
example there are numerous markets that cater for livestock by-products, such as cow intestines and 
pig bones, other markets can cater for fish sub-products such as fish skins for human consumption, 
other markets may cater for sub-products, such as apples that are deformed in shape and bruised and 
may be sold for fermentation purposes or for compost.  There are also an array of yet still “other 
products” for example sugar chain shrubs left after harvesting in the field that can be used for animal 
grazing/feeding and /or for producing biofuels; nut shells that can be used as fuel so as to generate 
energy in nut processing enterprises and so forth. Moreover, food is packaged in sacs, boxes, and jars 
for example to provide for protection, storage and transport. This packaging has a value and can be 
used over and over again. In many countries there are many shadow value chains and markets that 
cater for selling recycled packaging.   

Hence these valorized products can tentatively be classified as those products that are 
perishable in nature (by-products, sub-products, etc.) and those that are non-perishable (packaging, 
pallets, etc.). The products can be further classified as final consumer and business market products, 
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as well as for example, what kind of specific markets within these two overall categories they are 
destined for.  For example, in business markets sugar cane shrubs may be destined to animal feed 
markets as well as energy markets to make bio-fuels.  All in all these   products still contain some 
value that may be usable and marketable, and hence have market access and /or others that are simply 
a form of maximizing utility, for example after sugarcane harvesting, the shrubs are used for livestock 
grazing/feeding. So long as these products still have some economic, social and environmental value, 
they can be of utility.  

The collection of waste is commonly done by muscle or animal power traction and in some 
instances by motorized vehicles. This is environmentally sound as the divergence of organic waste, 
for example from landfills, averts far more carbon emissions than motorized vehicles used for waste 
collection. Further the reintroduction of materials into food chains causes a reduction in the emissions 
of pollutants generated during the production and marketing of food, it reduces the quantity of waste 
that is destined to landfills and consequently less greenhouse gases are emitted as a lower content of 
organic material goes into landfills (GIZ, 2011a). Much of the recaptured organic matter is redirected 
to composting and/or animal feed markets. In some instances, organic matter can be transformed into 
biogas also (GIZ, 2011b). This reintroduction of these “secondary raw materials” are provided with a 
lower energy rate, thus lower energy consumption, reduced emissions and primary raw materials are 
not used (GIZ, 2011b). Overall this tends to provide a smaller carbon footprint to waste channels and 
shadow value chains that operate in the informal food sector.   

 
Quality, hygiene and safety  

Quality, hygiene and importantly safety are crucial issues in food as well as in food packaging 
materials as it is difficult to tell if waste has contaminants which will need to be removed when being 
recycled and valorised. If sellers know they will not be detected on quality, this will provide a 
downward spiral for markets and if buyers have no criteria about contaminants, they may recycle to 
highest quality standard the recycled product can set (OECD, 2007).  

In many countries the law forbids the marketing and selling of food products after their sell by 
date. For example, products that have an expiry date on them and are not edible anymore should not 
be marketed. But such foods are often marketed all the same.  However, the great challenge is that 
such markets mostly operate in the informal sector and cannot be regulated by formal standards. Most 
of these markets operate with informal and mutually agreed upon (informal) standards. But even if 
these informal standards may work for trade reasons, they may work less from a health, safety and 
nutrition point of view. Many times serious safety risks can erupt with consequent health risks. Thus 
this implies that there is a need for formal standard implementation for recapturing value in valorized 
product markets and such standards need to comply, at minimum, in the case of food for example, on 
the basic standards as those provided by  the Codex Alimentarius.   

As like for quality, consumers, both final consumers and business buyers, may need to be 
persuaded to buy valorized products. This would be more common in business markets pending on 
the level of need. However, these is a lack of information about origin and reliability (commonly 
recycled materials need to match the same criteria as virgin products) and there are also concerns with 
the perceived high risks of such products (OECD, 2007).  
There is also the fact of market domination by virgin product enterprises that can and have undercut 
competition in markets for recyclables. This has come about via vertical integration. However, there is 
also the opposite case that market power in recyclable markets is good as it will encourage sales and 
use of such products, restricting supply to increase prices (OECD, 2007).  
 
Women  

There is a large women component to recapturing value from waste in food chains that needs to 
be considered. Women have an important role in recapturing value from waste as women interact, 
commonly, with food at each stage of the food value chain 41 percent of the times on average and for 
85 to 90 percent of the time are involved in food preparation (Lipinski, 2013). This means, and in the 
real world occurs, that  a good deal of value that is recaptured from waste is done  by women. Women 
tend to be employed more in the informal valorization sub-sector than in the formal one (GIZ, 2011a). 
However as in many other roles that women play in food value chains, they face both formal and 
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informal barriers related to such aspects as, for example, waste picking, transport of waste, economic 
returns earned from waste recycling, differing legal rights, etc.  
 
Understanding recapturing value from waste for green food value chain development  

More often than not waste streams and shadow value chains remain undetected and 
underestimated by those involved in developing and upgrading food value chains. For example, some 
of the waste streams and shadow value chains that are found in informal bottom-of-the pyramid 
(BOP) settings can be very complex and intricate sets of networks, with specific activities conducted 
within, that can be subdivide along tribal groupings, with defined activities in such waste networks 
devoted to specific tribes.   

A lack of information, awareness, knowledge and understanding on how waste streams and 
shadow value chains operate, how they can contribute to livelihoods and reduce carbon emissions, for 
example, can potentially undermine green food value chain development project design and 
implementation, policy formulation and planning.   

In waste streams, and related shadow value chains, usually little is known for example about 
what are the quantities of generated waste? What is the composition of this waste? Is this waste 
mostly of organic or non-organic origin? What is the economic and natural environmental value that 
is recaptured from the waste? What is the quality of these valorised products? What prices do such 
products sell at? What is the competition in these waste streams and shadow value chains? What is the 
nature of competition in such chains? How can these aspects of competition be addressed by field 
practitioners, project designers and those working for the public sector in policy making? How can 
these factors be appraised and the findings of such field research implemented into field-projects and 
policy-making processes?   

Recapturing value from waste provides numerous opportunities to enhance green economic 
growth, low carbon development and consequently developing greener food value chains. 
Recapturing value from waste offers numerous and diverse business opportunities   that are usually 
fulfilled by private sector operators working, usually but not always, in poorer (informal) markets, 
BOP markets, with their micro-business enterprise operations. However, such business opportunities, 
it has been found, are also in the spectrum of more formal small, medium and large enterprises.  

The recapture of value from waste offers numerous opportunities also at community level, for 
example in terms of increased opportunities for employment and earning income. In many 
communities, the world over, numerous people are already employed in this area of the food sector, 
but work in indecent conditions, within hazardous environments and tend to earn very low incomes, 
even though in some instances what is earned is well above the minimum legal wage. For example, in 
a study conducted by GIZ in 2010 in six (6) cities it was found that operators earned between 110 to 
240 percent above the minimum legal wage (GIZ, 2011a).   Recapturing value from waste also 
provides for increased opportunities in terms of increased food security. Markets, for example, that 
sell animal sub-products, such as animal ears may be unacceptable for some consumers as food, but 
for other consumers may provide to be acceptable, thus contributing to their daily nutritional intake. 
Pending on perceptions such products may be seen by some actors in the food value chain as sub-
products, but by others may be perceived as a delicacy.   However, in these markets there are often 
and unfortunately matters related to hygiene, safety and quality of such products. Such shadow (sub-
products) value chains and markets though, have the potential to be rendered safe and hygienic and 
importantly far more regulated if more awareness, information and knowledge are provided on such 
markets and importantly on their related food value chains.  

By creating awareness, understanding and knowledge, via a practical hands-on process, it is 
hoped that policy- makers, project designers and field practitioners as well as the private sector will be 
able to tackle better the many challenges posed by developing green food value chains.  
 
The process of recapturing value from waste in food value chains: appraisal, assessment, analysis, 
strategies and actions plans    

To reiterate recapturing value from waste in food value chains can be defined as the organized 
and coordinated effort of efficiently and effectively operationalizing forward and waste networks that 
enable the identification, quantification, and valuation of value in waste and the recapture of such 
value for productive and commercial uses in the same food chains and/or in other food chains.  
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The first step in looking at recapturing value from waste is to understand where in the food value 
chain waste streams are commonly found. Mostly waste is generated at farm, post-harvesting and 
processing level in developing countries (WEF, 2009). This information can be used as an initial 
indicator of where “waste hotspots” may be found. However, along the food chain other waste 
streams may also be found. Waste streams can also be generated for example while produce is in 
transport, for example, between a farmer and a processor. Waste generated from food value chains 
can take many routes (networks). 

For waste in a food value chain it is important to appraise food value chains and networks and 
food value chain stakeholders and at the same time determine the location of waste hotspots: Where 
does waste occur in the food value chain? (waste hotspot).  The next step is to verify for the what: 
What food is wasted? What packaging is wasted? The volume of waste ascertained: How much waste 
is generated by the food value chain? And the frequency of waste: How often is waste provided? 
Following this estimates of the residual value in waste should be made: What value may be left in the 
waste? In other words, what value can be recaptured. This is commonly referred to as the diversion 
rate. It is seen as a percentage of the total waste that can be recaptured and valorized. For example, 40 
tonnes of waste can be recycled and valorized and 60 tonnes cannot. This amounts to 100 tonnes of 
waste, of which 40 percent of this (diversion rate)  can be recycled and valorized. Thus 40 percent of 
the waste has value in it, while 60 percent does not.   

  
Step 1: Form a multi-stakeholder working group 

To tackle waste streams in developing green food value chains, and in the same manner as the 
process of developing green food value chains ( see Hilmi,  2018), the first step is to form   a multi-
stakeholder working group (MSWG) composed of local stakeholders (public, private, non-profit, and 
community-based organizations) and others, for example waste pickers who will be affected by the 
intended changes resulting from the process of recapturing value from waste for developing green 
food value chains ( see Box 1).  

To include some stakeholders, for example informal waste pickers and traders may be a 
challenge as per their informality, and hence their hesitation to come out into the open as well as the 
fact that many of such stakeholders, rarely if ever have “any voice” in such development initiatives. It 
has been found that to involve such stakeholders, referrals and networks can be helpful. However, it is 
important to reassure such stakeholders that their participation in a MSWG will not raise any matters 
with local authorities and that trust building is essential. 

         

Box 1 Factors to consider in forming and facilitating a multi-stakeholder working group 
• Undertake an in-depth stakeholder analysis: What are their attitudes? How are they organized? 
• Include primary stakeholders (for example farmers, processors, traders, waste collectors, waste 
traders, waste sellers, waste valorisers, processors, wholesalers, distributors, retailers, consumers, 
importers, exporters) and secondary stakeholders (for example extension services, banks, transport 
services, R&D agencies, regulatory agencies, electricity suppliers, NGOs, public health inspectors); 
• Apply principles of collaboration, openness, and mutual respect 
• Focus on supporting and enhancing relations and trust among stakeholders and emphasize the need 
for inclusiveness so that all are represented and all have an equal voice; 
• Highlight ownership of consultations by all and that all are accountable; 
• Information concerning ‘how; what and why’ is distributed to all to create understanding and 
legitimacy; 
• Identify existing mechanisms and procedures for consultation and how they can be utilized; 
• Assess other mechanisms and procedures that may be required to successfully facilitate stakeholder  
   consultations; 
(Source: Hilmi, 2018) 
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Step 2: Identify a food value chain(s) that needs greening via the recapturing value from waste 
strategy   

It will be important at this second step of the process to have general objectives of the intended 
intervention. The objectives need to be set in agreement with all members of the MSWG and should 
be set in general terms. This is suggested as more specific objectives can be set in Step 3 of the 
process as more information will be available and consequently   a better understanding of the current 
situation of the food value chain and related waste streams and shadow value chains will be available. 
For example some general objectives could be: 
 The impact of waste and consequent environmental impact provided by a food value chain; 
 Greening the operations of waste pickers and waste valoriser enterprises;  
 The contribution of waste valorization to the natural environment and climate change mitigation.   
 

Most commonly food value chain analysis is considered only for linear food pathways going 
from farm production to consumption and usually does not consider waste streams and shadow value 
chains. In this regard the selection of which food value chain(s) to analyze and understand better in 
terms of waste will require thus also to consider waste streams and shadow value chains.  

A first step is to conduct a desk research and review to ascertain if any food value chain studies, 
for example, have already been conducted and have considered such aspects as waste streams. In the 
literature research and review it will be important to look for country studies, for example ,  that focus 
on food sector analysis in general, specific food value chains ( livestock [e.g. sheep], horticulture [e.g. 
tomatoes], fish [ e.g. sardines], etc.), the stakeholders involved,  as well as studies that consider waste 
in general and food and food packaging waste in particular and can possibly provide information on 
the  quantities of waste , how frequently waste is provided , waste composition, waste streams, 
shadow value chains, waste stream stakeholders, etc.  

 In this initial desk review it will be important to start to ascertain possible leverage points that 
can be used for green food value chain upgrading. A leverage point is a “place” (point) in a food value 
chain, waste stream and shadow value chain where it is possible to intervene for development 
purposes and where a “solution” can be realistically applied. For example, a leverage point can be 
waste pickers: providing worker rights to waste pickers, which may be a first step in attempting to 
formalize waste stream operation.  A leverage point can be classified as low if a small amount of 
change causes a small change in the food value chain. A leverage point can be classified as high if a 
small amount of change causes a large change in the food value chain.  

Once completed, the desk research can provide for an initial listing of food value chains that 
have a potential for further greener development and upgrading in terms of recapturing value from 
waste.   

In the situation where the literature review does not provide sufficient information, and budget 
and time permits, a field research should also be conducted at this stage. Field tools for analysis that 
can be used for such appraisals can be rapid-market appraisals, market research as well as end market 
research (see Box 2). However, the focus of these field methods should not only focus on market 
aspects found in the food value chain(s), but also and importantly markets found in waste streams and 
shadow value chains. An emphasis in these preliminary appraisals also needs to be provided on 
stakeholders and importantly the identification of key informants. These are people who have 
considerable knowledge of in-country food value chains, markets, etc. Further what should be 
considered also is the initial identification of where in the food value chain waste “hot spots” can be 
found. In other words, where in the food value chain most waste is generated.  As previously 
mentioned, mostly waste is generated at farm, post-harvesting and processing level in developing 
countries (WEF, 2009).   

 
 
 
 
 
 
 



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

282 

Box 2 Market appraisal methods  

Rapid market appraisal 

A rapid market appraisal provides a quick, flexible, and effective way of collecting, processing, 

and analysing information and data about markets and marketing systems (CRS, 2009). A rapid 

market appraisal comprises a wide range of simple methods and tools for collecting quantitative as 

well as qualitative information in order to minimize the costs and delays in providing timely and 

sufficiently detailed information (CRS, 2009). 

For more detailed and further information on this method and tools and how to use it in the field see:  

CRS.2009. A guide to rapid market appraisals for agricultural products, Baltimore, USA   

Link:  http://www.crs.org/sites/default/files/tools-research/guide-to-rapid-market-appraisal-for-

agricultural-products.pdf 

 

Market research 

Market research is the systematic and objective search for, and analysis of, information.  
Market research seeks to set about its task in a systematic and objective fashion. This means that a 
detailed and carefully designed research plan is developed in which each stage of the research is 
specified. Such a research plan is only considered adequate if it specifies: the research problem in 
concise and precise terms, the information necessary to address the problem, the methods to be 
employed in gathering the information and the analytical techniques to be used to interpret it (FAO, 
1997). 
For more detailed and further information on this method and tools and how to use it in the field see:  

MEDA.2007. Market research for value chain initiatives,  

Link:  http://www.meda.org/docman/meda-publications/general-technical/value-chain/59-market-

research-for-value-chain-initiatives-information-to-action-a-toolkit-series-for-market-development-

practitioners/file 

 

End market research    

End markets (retail/consumer markets) are important as this is where the overall performance 

of a food value chain is ultimately determined. End market research involves understanding how 

markets are segmented (price-driven versus quality-driven, mass market versus niche market, 

supermarkets versus traditional retailers versus food services, etc.). At its simplest level, end market 

research should be designed to answer questions related to key business and investment decisions at 

the value chain and firm levels (USAID, 2008). End market research is composed of two phases:  

phase 1: Secondary end-market research, and phase 2: Primary End-market Research. The actual 

analysis to facilitate decision-making is structured around Six Cs (Choice, Context, Channels, 

Customers, Competitors, and Communication.). Linear progression through the Two Phases and Six 

Cs provides a clear roadmap for designing and implementing an effective and efficient end-market 

Research effort (USAID, 2008). 

For more detailed and further information on this method and tools and how to use it in the field see:  

 

USAID.2008. End market research toolkit,  

Link: http://beamexchange.org/uploads/filer_public/3f/5e/3f5ec4e0-4227-4ef6-8e8d-

039fe95cc01f/valuechainendmarkettoolkit.pdf 

 

Once results from the desk research and from the field research are ascertained a list of a potential 
food value chain(s) to upgrade can be complied via recapturing value from waste.   
 

http://www.crs.org/sites/default/files/tools-research/guide-to-rapid-market-appraisal-for-agricultural-products.pdf
http://www.crs.org/sites/default/files/tools-research/guide-to-rapid-market-appraisal-for-agricultural-products.pdf
http://www.meda.org/docman/meda-publications/general-technical/value-chain/59-market-research-for-value-chain-initiatives-information-to-action-a-toolkit-series-for-market-development-practitioners/file
http://www.meda.org/docman/meda-publications/general-technical/value-chain/59-market-research-for-value-chain-initiatives-information-to-action-a-toolkit-series-for-market-development-practitioners/file
http://www.meda.org/docman/meda-publications/general-technical/value-chain/59-market-research-for-value-chain-initiatives-information-to-action-a-toolkit-series-for-market-development-practitioners/file
http://beamexchange.org/uploads/filer_public/3f/5e/3f5ec4e0-4227-4ef6-8e8d-039fe95cc01f/valuechainendmarkettoolkit.pdf
http://beamexchange.org/uploads/filer_public/3f/5e/3f5ec4e0-4227-4ef6-8e8d-039fe95cc01f/valuechainendmarkettoolkit.pdf
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Step 3: Select  a specific  food value chain(s)  for greening  via the recapturing value from waste 
strategy   

Having conducted Step 2 of the process it will now be possible   to set more clear and concise 
objectives for the green upgrading in terms of waste streams and shadow value chains. For example, 
specific objectives could be: 
 To reduce  the environmental impact of waste streams deriving from small and medium agri-food 

enterprises (SMAEs) and  provide capacity building and development in environmentally sound 
waste management and treatment practices for waste stream stakeholders; 

 Provide applicable and feasible standards related to the recycling of food packaging materials that 
are easily applicable and adaptable, and economically feasible, to waste stream operators. 

 
The more specific, clear and concise the objectives are in this Step of the process the easier it 

will be to select which food value chains, waste streams and shadow value chains to analyze further  
and the easier it will be to guide the research process implied, including importantly the diagnosis step 
of the process and importantly  strategies, plans and implementation schedules for upgrading.  It is 
important that all members of the MSWG contribute to and agree to setting the  objectives.   
The food value chain(s) can be prioritized based on the specific objectives set as well as specific 
criteria developed for the selection process. An example of such criteria could be: 
1. The potential to have a positive environmentally impact with interventions in recapturing value 

from waste.  
2. The competitive potential of intervention on farmers, traders and small processing enterprises. 
3. The potential to be inclusive in terms of women.   
 

However, it is suggested to use clear and concise criteria based on selection tools that can 
support the process. A food value chain selection methodology can be found in box 3.  

Box 3 Food value chain selection  

Guidelines for value chain selection 

These guidelines offer a holistic and structured approach to value chain selection.  They 

combine four different dimensions of value chains: economic, environmental, social and institutional. 

Since the four dimensions are interconnected, overlooking any one of them during value chain 

selection will affect the next phase of value chain analysis and development. The guidelines include 

clear criteria and a set of tools to aid in the selection process. For more detailed and further 

information on tools and how to use them in the field see:  

  

GIZ. 2015. The guidelines for value chain selection: Integrating economic, environmental, social and 

institutional  criteria, Eschborn, Germany  

Link: https://www.giz.de/fachexpertise/downloads/giz2015-en-guidelines-value-chain-selection.pdf 

Based on the findings from the above process a food value chain(s) can be selected and it is critically 
important that all members of the MSWG agree to the selected food value chain(s).    
 
Step 4: Map a food value chain(s) considering:   waste hotspot and waste streams and shadow 
value chain analysis, and provide for a stakeholder analysis   

This step in the process looks at mapping the selected food value chain( s) and identifying 
within the food value chain(s), waste streams and shadow value chains’  stakeholders and waste 
hotspots. Thus it will involve three processes to be conducted simultaneously: 
1. Mapping the selected food value chain, waste streams and shadow value chains;  
2. Mapping the stakeholders and providing for a stakeholder analysis;  
3. Conducting a waste hotspot analysis.   
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For conducting these it is suggested to start with commonly available value chain mapping 
tools. A functional and behavioral approach can be taken for mapping the food value chain, waste 
streams and shadow value chains as well as an institutional approach (see Box 4). 

 

Box 4 Approaches to food value chain mapping 

Functional 

The functional approach to value chain mapping looks at the activities (functions) that are provided 

within a process. For example, buying, selling, financing, transportation, banking, risk bearing, 

market information etc. There are exchange (buying functions), physical (storage functions) and 

facilitating (financing functions) functions. The approach describes and analyses functions in the 

process. 

Institutional 

This approach looks at “who does what” in the process. It relates to, for example, traders, processors, 

retailers, etc.  Other institutions can be stock exchanges, produce exchanges, banks, etc. The approach 

describes and analyses actors in the process.  

Behavioral 

This approach considerers the behavioral elements of the process by looking at ,for example, how 

traders behave within the process. It also considers behavioral aspects between actors in the process 

by considering for example power structures, relationships, partnerships, etc, between a farmer and a 

trader.   The approach describes and analyses behaviours in the process.  

Mapping a food value chain, waste streams and shadow value chains  provides a pictographic 
view, and not only, of the food value chain under investigation. It provides a general overview of the 
food value chain, it identifies the constraints and solutions at the varying stages of the food value 
chain, can visualize networks in the food value chain and in waste streams and shadow value chains, 
and identify food value chain stakeholders, key informants  and the linkages and relationships among 
them (see box 5).  

Box 5 Mapping food value chains tool book 

The intent of this tool book is to provide easy to understand and importantly  to use tools for 

field practitioners for mapping food value chains. The emphasis here is to look at food value chain 

mapping tools that link food value chain development with the poor. This is as such as per the BOP 

settings of many food value chains and related waste streams and shadow value chains. For more 

detailed and further information on this method and tools and how to use it in the field see: 

DFID.2008. Making value chains work better for the poor: A toolbook for practitioners of value chain 

analysis, Phnom  Pehn  

Link: http://www.fao.org/3/a-at357e.pdf 

In mapping the food value chain, it is critical to consider waste surveying and auditing, as seen 
previously, with the following questions:  
 Determine the location of waste generation: Where does it occur in the food value chain?  
 The next step is to verify for the what: What food is wasted? What packaging is wasted? 
  The volume of waste: How much waste is generated by the food value chain? 
 The frequency of waste: How often is waste provided?  
 Estimate the residual value: What value may be left in the waste?  
 

However, it is important to remember that for  measuring waste   requires experienced people 
to identify and categorize waste according to end use as different wastes are recycled according to 

http://www.fao.org/3/a-at357e.pdf
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their relative costs as compared to the production of virgin resources (Konya, Zitte  & Ugwulor, 
2013).  No one size fits all when recapturing value from waste.   
 

Concurrently to mapping the food value chain a stakeholder mapping and analysis needs to be 
conducted.  The process of stakeholder mapping involves Identifying who are the stakeholders in the 
food value chain, waste streams and shadow value chains, mapping them and understanding their 
views and priorities. A stakeholder analysis is basically a methodology for taking into account 
(profiling) the attitudes, interests and needs of those who are involved directly and indirectly in food 
value chains, waste streams and shadow value chains. Its primary intent is to better understand the 
relations, linkages, partnerships and   power structures among stakeholders (stakeholder profiling) and 
who is likely to have an effect or be affected by proposed actions of change. It organizes stakeholders 
according to the possible impact they can have on proposed changes and what impact such actions 
may have on them (see Box 6).  
 

Box 6 Stakeholder mapping and analysis  

 

The analysis is used to assess and better understand stakeholder expectations, where gaps  are, 

how these can be addressed and how they can be revitalized, how they will react to changes and how 

they may embrace them. For more detailed and further information on this method and tools and how 

to use it in the field see: 

 

 GTZ. 2007. Multi-stakeholder management: Tools for stakeholder analysis: 10 building blocks for 

designing participatory systems of cooperation, Eschborn, Germany   

Link: http://www.fsnnetwork.org/sites/default/files/en-svmp-instrumente-akteuersanalyse.pdf 

 

At the same time of mapping the food value chain and related stakeholders it is also necessary 
to focus the mapping exercise on the waste hotspots that may be found in the food value chain. 
Usually, but not always, waste in food value chains is found where natural environment resources are 
not being used appropriately: in other words, inefficient use of resources.  As such knowing where 
environmental hotspots are found in a food value chain can potentially be a good indicator of where 
waste hotspots can be found. So concurrently to mapping the food value chain and its stakeholders it 
is also important to use a tool for assessing where environmental hotspots occur in a food value chain 
(see Box 7). 
 

Box 7 Environmental hotspots analysis    

This is a tool that can be used for providing an initial and indicative understanding of where in 

a food value chain environmental hotspots may exist. It is a rapid appraisal   tool, based mainly on 

literature review and key informant interviews. For more detailed and further information on this 

method and tool and how to use it in the field see in specific Annex 3 (pages 36 to 39) in the 

following document:  

GIZ. 2015. The guidelines for value chain selection: Integrating economic, environmental, social and 

institutional  criteria, Eschborn, Germany  

Link: https://www.giz.de/fachexpertise/downloads/giz2015-en-guidelines-value-chain-selection.pdf 

Step 5: Provide for the current state of the selected food value chain(s), waste streams and 
shadow value chains   

Following what has been done in Step 4, the results should provide information that can enable 
a better understanding of the current situation. This will provide not only field-based information, for 
example reports on stakeholders, etc., but will also provide pictographic (maps) on the current status 

http://www.fsnnetwork.org/sites/default/files/en-svmp-instrumente-akteuersanalyse.pdf
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of the food value chain, waste streams and shadow value chains. This information should importantly 
provide for a better understating of waste streams and shadow value chains. This should provide a 
better understanding of how waste occurred, where did it occur, the composition of the waste, the 
volumes of waste, the waste streams that derived, the stakeholders and related shadow value chains 
involved. Importantly it should enable to track the multitude of waste systems and networks that can 
derive out of a food value chain. Importantly these results need to be shared with the MSWG and 
discussed.   

 
Step 6: Diagnose the current status of the food value chain(s), waste streams and shadow value 
chains  

From the analysis that derived from the previous Step a diagnoses should be conducted   on the 
“gaps” that exist between what the food value chain, waste streams and shadow value chains are in 
their  current situation and what is expected, for example by the key stakeholders in the future, by 
project objectives, etc.,  in other words in its green upgraded status.  This comparison will be effective 
as it will be based on the specific objectives set out in Step 3 and will enable to identify leverage 
points for upgrading and thus this should render upgrading strategies and planning highly more 
targeted.  

As mentioned previously a leverage point is a “place” (point) in a food value chain, food 
network, waste stream and shadow value chain where it is possible to intervene for development 
purposes and where a  “solution” can be realistically applied. For example, a leverage point can be 
waste pickers: providing worker rights to waste pickers, which may be a first step in attempting to 
formalize waste stream operation.  A leverage point can be classified as low if a small amount of 
change causes a small change in the food value chain. A leverage point can be classified as high if a 
small amount of change causes a large change in the food value chain.  
Importantly in identifying leverage points it is suggested that the leverage points that can generate the 
most buy-in from stakeholders are initially chosen and tackled. This will create consensus among the 
stakeholders and it will enable participation and thus later on down the line of green upgrading food 
value chains, waste streams and shadow value chains, more arduous leverage points can be tackled 
more easily.  It is advisable that criteria are developed in the selection of which leverage points to 
tackle initially with green upgrading interventions.  The criteria could be based on for example: 
 Which leverage points can bring the most consensus among stakeholders; 
 Which leverage points can bring less economic disruptions to stakeholders;  
 Which leverage points can bring more rapid gains, in a short time frame, so as to foster consensus, 

participation and collaboration among stakeholders; etc.  
 
Step 7: Take action: Provide for an upgraded food value chain strategy and plan that fills the 
gaps found 

Having identified leverage points for upgrading, this step of the process should provide detailed 
strategies, plans and implementation schedules to intervene in the chosen food value chain, waste 
streams and shadow value chains. Strategies, plans and implementation schedules will inevitably vary 
considerably based on the intended objectives of the upgrading and the priorities found as per the 
leverage points. However, and importantly, the upgrading should be focused and realistic on what can 
actually be done and ensuring that economic and environmental benefits are prioritized. This process 
should consider key stakeholders’ perspectives and expectations and thus should be regarded as being 
inclusive.  In other words, that in setting strategies, plans and implementation schedules for upgrading 
it is critical to include the MSWG and other interested and affected stakeholders by the planed 
interventions.  

A detailed budget plan will also need to be provided that outlines clearly and concisely the 
required budget for the plan, who will be responsible for the budget and how sending processes and 
allocations will take place and when.  
Once completed the upgrading plan, which includes the implementation schedule and budget, it needs 
to be shared with all interested parties.  
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 Step 8: Develop an upgraded map of the food value chain considering all processes and key 
stakeholders     

One good way of presenting the upgrading plan to all those involved in the activities required 
for the upgrading process is a visual map of the upgraded food value chain, waste streams and shadow 
value chains. This should provide clear indications of what is the current structure of the value chain, 
waste streams and shadow value chains, what will change and what is expected of the upgraded food 
value chain, waste streams and shadow value chains. This visual description should be accompanied 
by promotional material devoted to stakeholders that can provide information and generate support for 
the intended upgrading process underway (see Box 8).  

 

Box 8: Implementation and action with stakeholders   

Encouraging active participation and consultation with members of the MSWG and other 

stakeholders to contribute to the implementation and access process and if done correctly will: 

• Involve seeking the views, ideas, needs and desires of individuals, organizations and others in the 

food chain, waste streams and shadow value chains in the implementation phase؛ 

• Build and maintain long term relationships with and among stakeholders in the implementation 

phase؛ 

• Provide a permanent platform for the exchange of information among stakeholders in the 

implementation phase؛ 

• Establish ownership, better understanding of what is at stake and recognize the likely impacts in 

the implementation phase؛ 

• Enable stakeholder competencies, capabilities and resources to be used synergistically in 

overcoming obstacles that will likely arise in the implementation phase؛ 

• Provide fundamental inputs into the decision-making process of the implementation schedules. 

 

Facilitating dialogue involves creating a favourable environment among stakeholders and is based on 

a clear understanding of how it is done, what will be done and why is it being done. When 

stakeholders have confidence in the consultation process and its legitimacy, differences will still 

persist, but can co-exist without disrupting the process. Knowing stakeholders’ attitudes towards 

possible changes and bringing parties together to share ideas, needs, and wants, will provide an 

environment to move from consultations to active dialogue. 

The ultimate aim of facilitating, encouraging and hosting dialogue and encouraging stakeholder 

contributions is to set up a working group that can work jointly on the upgrading strategies, plans and 

implementation schedules. Thus the creation of a working group for this step of the process is 

advisable. 

Importantly the strategies and plans made need to be implementable, hence particular attention needs 

to be paid to the feasibility and viability of the implementation process and the time schedule 

involved. This will commonly require good management and coordination among the stakeholders, 

the various activities that have been identified to upgrade the food value chain, waste stream and 

shadow value chains.  

 

Step 9: Set up a monitoring and evaluation system 

It will be necessary to set up, design, staff and implement   a monitoring and evaluation system. 
This will enable progress to be checked regularly and, importantly, enable evaluations on how matters 
are progressing in the upgrading. Some of the matters to consider in setting up a monitoring and 
evaluation system are provided in Box 9. 
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Box 9 Matters to consider in setting up a monitoring and evaluation system 
Main issues to consider in effective monitoring and evaluation: 
• A baseline of indicators needs to be set up. Bottom-up monitoring needs to be undertaken, with the 
specific objective of capturing the impact of interventions. 
• Monitoring needs to be undertaken periodically, measuring predetermined indicators. 
• A specific period for monitoring needs to be agreed upon and supported. What can go wrong? 
• changes in the implementation environment, such as a change in local authorities, changing 
priorities; 
• price instability, animal disease, food safety scares that change the competitiveness of the market; 
• policy changes that have a detrimental impact. 
An effective M&E system will: 
• provide ‘hard facts’ and play a crucial role in keeping the plan on target; 
• allow priorities to be reassessed and encourage more effective use of resources; 
• increase understanding and learning as to why particular interventions have been successful 
    or not; 
• inform those involved in decision-making and improve their performance; and 
• encourage stakeholder ownership and inevitably long-term sustainability. 

Step 10: Hold regular multi-stakeholder working group meetings 

Regular MSWG meetings should take place to discuss, debate and importantly act on 
opportunities and challenges provided by the progression of the various plans devised. This will help 
clarify matters which may have been raised and importantly build a common consensus around 
possible solutions.  
 

Conclusions  

Recapturing value from waste has clear advantages from an environmental, social and 
economic point of view and contributes to climate change mitigation and adaptation. In this process, 
the public sector will be needed, as for example public policies are needed to attempt to regulate the 
hygiene standards of  valorisation markets, via training of waste pickers and small valorization 
enterprises. Importantly though, an inclusive multi-stakeholder approach is required including all 
local level stakeholders. This will also be important, for example, in knowledge transfer of how for 
example shadow value chains work in recapturing value from waste and how this can be beneficial 
from an economic, social and environmental perspective. The collaboration and understanding among 
various stakeholders can enable such knowledge to be made more available, adaptable, and scalable to 
others and can provide ‘voice’ to the voiceless who commonly operate in waste streams and shadow 
value chains. Thus it is clear that far more awareness creation targeted at decision-/policymakers in 
the public sector as well as in donor nations and donor financed projects that deal with greening food 
value chains is needed.  This will not only raise awareness of the necessity to develop green food 
value chains, but also bring into the limelight the waste streams and shadow value chains and those 
who operate in it, who are usually marginalized, undervalued, and in some instances invisible to 
policy and development processes. 
 
The way forward  
 

Seeing the complexities, peculiarities and specificity tide to local conditions of many waste 
streams and shadow value chains there is a need for more research to be conducted in this area in 
why, how, and when such waste streams and shadow value chains operate and how this information 
can support awareness creation, information sharing, project development and policy formulation. 
Further, findings from such research can support development initiatives better understand and 
importantly implement how to further green upgrade waste streams and shadow value chains within 
such informal contexts.  Consequently, there is a clear need to apprehend more information, know-
how, lessons learned, and experiences on greening practices of waste streams and shadow value 
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chains including: activities, processes, systems, institutions, organizations, and behaviors. Moreover, 
such practices will need to be categorized and ranked and guidelines on best practices identified. 
Guidelines for best practices could also be provided to policy-makers to support their attempts in 
greening waste streams and shadow value chains.   

Supporting the public sector is important, owing to its role in emanating policies and 
legislation, and hence more research is also required in terms of how and what the public sector can 
do to support recapturing value from waste. Most of the research conducted has shown that 
recapturing value from waste functions mostly with little, if any, public support. This situation needs 
to be modified and in order to do this the public sector not only requires awareness campaigns, but 
also and importantly guidance, especially at local level. Thus, crucially, more research is required in 
providing guidelines for best practices for the public sector in how recapturing value from waste can 
support the development of a low carbon economy at local level. 
 
References 

Abiad, M. G. & Meho, L. I. 2017. Food loss and food waste research in the Arab world: a systematic 
review, Food Security, no. 10, pp. 311–322 

Abrate,G., Erbetta,F., Fraquelli,G. & Vannoni,D. 2011. The costs of disposal and recycling: An 
application to Italian municipal sold waste services, Collegio Carl Albarto working papers  

Accorsi, R., Cascini, A., Cholette, S., Manzini, R & Mora, C.2014. Economic and environmental 
assessment of reusable plastic containers: A food catering supply chain case study, 
International journal of production economics 

Aljaradin,M. Persson,K.M. & Sood, E. 2015.  The Role of Informal Sector in Waste Management, A 
Case Study; Tafila-Jordan, Resources and Environment, Vol. 5, no. 1 

Amani, P., Lindbom, I., Sundström, B. & Östergren, K. 2015.  Green-lean synergy - root-cause 
analysis in food waste prevention, Int. J. Food System Dynamics, 6 (2), pp. 99-109 

Arcadis & Eunomia.2008. Optimizing markets for recycling, The European Commission-DG 
Environment  

Bai, C & Sarkis, J. 2013. Flexibility in reverse logistics: a framework and evaluation approach, 
Journal of cleaner production, Vol 47, pp. 306-318 

Barthel, M., James, K, Guinness, J., Barker, C., Fava, J., Harnanan, C. Smerek, A., Adibi, N., 
Valdiva, S. & Khan, S. 2014. Hotspots analysis: mapping of existing methodologies, tools and 
guidance and initial recommendations for the development of global guidance, UNEP/SETAC 
life cycle initiative-flagship project 3a (phase 1) 

Batista, L., Bourlakis, M., liu, Y., Smart, P. & Sohal, A. 2018. Supply chain operations for a circular 
economy , Production planning and control, 29:6,pp.419-424 

Beede, D.N. & Bloom, D.E. 2005. The economics of municipal waste, The World Bank research 
observer, Vol.10, no. 2 

Beigl,P., Lebersorger,S. & Salhofer,S. 2008. Modelling municipal solid waste generation: A review, 
Waste management, no. 28 

Benson,E.2014. Informal and Green? The forgotten voice in the transition to a green economy, iied  
Berger, R. 2011. Green growth green profit: How green transformation boosts business, Palgrave 

Macmillan  
Bernstad, A.K., Cánovas, A. & Valle, R. 2017. Consideration of food wastage along the supply chain 

in lifecycle assessments: A mini-review based on the case of tomatoes, Waste Management & 
Research 

Vol. 35(1), pp.  29–39 
Bienge,K., von Geibler,J., Letenmeier,M. 2009. Sustainability hot sport analysis : A streamed line life 

cycle assessment towards sustainable food chains, 9th European IFSA symposium, 4th-7th July , 
Vienna, Austria   

BIR.2006. Recycling through the ages, Brussels  
Björklund, M., Martinsen, U., Abrahamsson, M., 2012, Performance Measurements in the Greening 

of Supply Chains, Supply chain management, 17(1), pp. 29-39. 
Blumberg,D.F.2005. Reverse logistics and closed loop supply chain processes, CRC press 
Bond, M., Meacham, T., Bhunnoo, R & Benton, T.G. 2013. Food waste within global food systems, a 

global food security report  



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

290 

Bourguignon, D. 2015. Understanding waste streams: Treatment of specific wastes, European 
parliamentary research service  

Bolwig, S. Ponte, S., du Toit, A., Riisgaard, L. & Halberg,N. 2010. Integrating poverty and 
environmental concerns into value chain analysis: A conceptual framework, Development 
policy review, Vol 28, no. 2 

Braungart, M., McDonouhg, W & Bollinger, A. 2007. Cradle to cradle design: creating healthy 
emissions- a strategy for eco-effective product and system design, Journal of cleaner 
production, Vol 15, pp.1337-1348  

Brears, R. C. 2018a. Natural resources and the circular economy, Palgrave Macmillan, London 
Brears, R.C. 2018b. The green economy and the water-energy-food nexus, Palgrave Macmillan, 

London  
Burcea,S.G. 2015. The economic, social and environmental implications of informal waste collection 

and recycling, Theoretical and empirical researches in urban management, Vol.10, Iss. 3 
Butler, J & Hooper, P. 2005. Dilemmas in optimizing the environmental benefit from recycling: A 

case study of glass container waste management in the UK, Resources, conservation and 
recycling, Vol 45, pp.331-355 

Buzby,J.C., Wells,H.F. & Hyman, J. 2014. The estimated amount, value and calories of postharvest 
food losses at retail and consumer levels in the United States, USDA 

Chambwera. M., MacGregor, J & Baker, A. 2011. The informal economy, iied 
Chandrappa,R & Das, D. B. 2012. Solid waste management, Springer  
Chaves, G.L.D & Alcantra, R.L.C.2006. Reverse logistics and the relation between industry and retail 

in the after-sale reverse flow management, Third international conference on production 
research-Americas region ICPR06 

Chen, J.M & Chang, C.I. 2012. The co-operative strategy of a closed-loop supply chain with 
remanufacturing, Transportation research, Vol 48, pp.387-400 

Chhabra, K. 2010. Food waste reduction by the implementation of food recovery programs, San Jose 
State University, USA  

Chiu, A., S.F. 2010. The 3Rs and poverty reduction in developing countries: Lessons from 
implementation of ecological solid waste management in the Philippines, Institute for Global 
Environmental Strategies 

Clark, W. W. & Cooke, G. 2015. The green industrial revolution: Energy, engineering and 
economics, Butterworth Heinemann, Oxford, UK   

Closs, D.J., Speier, C & Meacham, N. 2011. Sustainability to support end-to-end value chains: the 
role of supply chain management, Journal of the Academy of Marketing Science, Vol 39, pp. 
101-116 

Coad, A. 2005. Private sector involvement in solid waste management: Avoiding problems and 
building on successes, CWG Publication Series No 2 

Coad, A (ed.). 2003. Solid waste collection that benefits the urban poor, Workshop report 
Cointreau-Levine, S. & Coad, A. 2000. Private sector participation in municipal solid waste 

management, SKAT,  Swiss Centre for Development Cooperation in Technology and 
Management St. Gallen, Switzerland 

Correa, H.L & Xavier, L.H.2013. Concepts, design and implementation of reverse logistics systems 
for sustainable supply chains in Brazil, Journal of operations and supply chain management, 
Vol 6, No. 1, pp 1-25 

Couth, R. & Trois, C. 2010. Carbon emissions reduction strategies in Africa from improved waste 
management: A review, Waste management, no.30 

CRS.2009. A guide to rapid market appraisals for agricultural products, Baltimore, USA   
Dalglish, C. & Tonelli, M. 2017. Entrepreneurship at the bottom of the pyramid, Routledge, New 

York, USA   
Das,S. & Bhattacharyya, B. 2014. Estimation of municipal solid waste generation and future trends in 

greater metropolitan regions of Kolkata, Indian, Journal of industrial engineering and 
management innovation, Vol 1, no. 1 

Das, D & Dutta, P. 2013. A system dynamics framework for integrated reverse supply chain with 
three way recovery and product exchange policy, Computers & industrial engineering, Vol 66, 
pp.720-733 



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

291 

De Angelis, R. 2018. Business models in the circular economy: concepts, examples and theories, 
Palgrave  

De Brito,M.P & Dekker, R. 2003. A framework for reverse logistics, Erasmus University Rotterdam  
De Fatima Cardoso, T, et al.2013. Technical and economic assessment of trash recovery in the 

sugarcane bioenergy production system, Scientia Agricola, Vol. 70, Issue 5, pp.353-360  
De Pozo-Vergnes, E. 2013. From survival to competition: Informality in agrifood markets in 

countries under transition, The case of Peru, iied 
Delgado, L., Schuster, M. & Torero, M. 2017. Reality of food losses: A new measurement 

methodology,  
MPRA Paper No. 80378 
Dowlatshahi, S. 2000. Developing a theory of reverse logistics, Interfaces, Vol 30, Issue 3 
Dues, C.M., Tan, K.H & Lim, M. 2013. Green as the new lean: how to sue lean practices  as a catalyst 

to greening your supply chain, Journal of cleaner production, Vol 40, pp. 93-100  
EC. 2013, Research:EU results magazine, No 26, European Commission  
Ellen MacArthur foundation.2017. Urban biocycles, Ellen Macarthur foundation 
Ellen MacArthur foundation.2015. Delivering the circular economy: A toolkit for policy makers, Ellen 

MacArthur foundation 
Ellen MacArthur foundation.2013a. Towards the circular economy: Economic and business rationale 

for an accelerated transition,  Volume 1, Ellen MacArthur foundation 
Ellen MacArthur foundation.2013b. Towards the circular economy: Opportunities for the consumer 

goods sector,  Volume 2, Ellen MacArthur foundation 
European Food Sustainable Consumption & Production Round Table. 2018.  Enhancing the 

contribution of the agri-food value chain to the circular economy, Brussels  
Ezeah, C., Fazakerley,J.A. & Robets,C.L. 2013. Emerging trends in informal sector recycling in 

developing and transition  countries, Waste management, no. 33 
FAO.2013. Food wastage footprint: impacts on natural resources, Rome  
FAO.2012. Food wastage footprint: Impacts on natural resources summary report, Rome 
FAO.2012. Sustainability assessment of food and agriculture systems: Guidelines, Rome  
FAO.2011. Global food losses and food waste: Extent, causes and prevention, Rome  
FAO.2010. The wealth of waste: The economics of wastewater use in agriculture, Rome  
FAO.2003. The informal food sector: Municipal support and polices for operators, Food in Cities 

collection no. 4, Rome  
FAO.1997a. Guidelines for the integration of sustainable agriculture and rural development into 

agricultural policies, FAO agricultural policy and economic development series 4, Rome 
FAO.1997b. Market research and information systems, Rome  
FAO.1995. Sustainability issues in agriculture and rural development policies, Trainers Manual 

Vol.1, Rome  
FAO & CIHEAM (2016) Mediterra: Zero waste in the Mediterranean: Natural resources, food and 

knowledge, Rome  
Fasse, A.C., Grote, U & Winter, E. 2011. Recent developments in applying environmental  value 

chain analysis, Environmental  economics, Vol 2, Issue 2, pp. 74-86 
Faulkner, W. & Badurdeen, F. 2014. Sustainable value stream mapping: Methodology to visualize 

and assess manufacturing sustainability  performance, Journal of Cleaner Production, Vol 85. 
PP. 8-18  

Folinas, D., Aidonis, D., Triantafillou, D & Malindretos, G. 2013. Exploring the greening of the food 
supply chain with lean thinking techniques, Procedia Technology, Vol 8, pp. 416-424  

Frodermann, L.2018. Exploratory Study on  Circular Economy Approaches: A Comparative Analysis 
of Theory and Practice, Springer 

Fuller, D.A.1999. Sustainable marketing: Managerial-Ecological issues, Sage  
Galanakis, C. & Galanakis, C.M. 2015. Food waste recovery: Processing technologies and  industrial 

techniques, Elsevier,  
Gallud, D. & Laperche, B. 2016. Circular Economy, Industrial Ecology and Short Supply Chain, 

Volume 4 Wiley 
Gerold, A. 2009. Integrating the informal sector in integrated solid waste management systems, GIZ, 

Eschborn, Germany   



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

292 

GIZ. 2017. Waste-to-energy options in municipal solid waste management: A guide for decision 
makers in developing and emerging countries, Eschborn, Germany  

GIZ. 2015. The guidelines for value chain selection: Integrating economic, environmental, social and 
institutional  criteria, Eschborn, Germany  

GIZ.2014a. Post-harvest losses in rice in Nigeria and their ecological footprint, Eschborn, Germany  
GIZ.2014b. Post-harvest  losses in potato value chains in Kenya, Eschborn, Germany 
GIZ.2013. Food losses in cassava and maize value chains in Nigeria, Eschborn, Germany  
GIZ. 2011a. The economics of the informal sector in solid waste management, Eschborn, Germany  
GIZ. 2011b. Recovering resources, creating opportunities: Integrating the informal sector into solid 

waste management, Eschborn, Germany  
Ghosh,S., Eckerle, K.  & Morrison, H. 2017. Full circle: Turning waste into value with your supply 

chain, Accenture-Strategy  
GTZ.2010. The waste experts: Enabling conditions for informal sector integration in solid waste 

management: Lessons learned from Brazil, Egypt and India, Eschborn, Germany    
GTZ.2008. The informal sector in waste recycling in Egypt, Eschborn, Germany    
GTZ.2007. Multi-stakeholder management: Tools for stakeholder analysis: 10 building blocks for 

designing participatory systems of cooperation, Eschborn, Germany    
GTZ. 2007. Multi-stakeholder management: Tools for stakeholder analysis: 10 building blocks for 

designing participatory systems of cooperation, Eschborn, Germany   
Guide, V.D.R. 2008. The evolution of closed-loop supply chain research, Faculty & research working 

paper, INSEAD 
Heuer, M. & Landrum, N.C. 2016. In search  of environmental sustainability at the base of the 

pyramid, The journal of corporate citizenship, 61,pp.94-106 
Hilmi, M. 2018. A field practitioner’s perspective on developing green food value chains, Food 

Chain, Vol 7, n.1,  pp. 1-24 
Hilmi, M. 2016a. Innovative post-harvest technologies for green food value chain development, In 

FAO & CIHEAM. 2016. Mediterra 2016: Zero waste in the Mediterranean: Natural resources, 
food and knowledge, Rome  

Hilmi, M. 2016b. Developing greener food value chains: environmentally friendly tomato post-
harvest operations in four cities, Food Chain, Vol 6., n.1, pp. 22-34  

Hilmi, M. 2016c. Fostering green growth by developing greener food value chains: A bottom-of-the 
pyramid perspective,  Green Growth Knowledge Platform (GGKP),  Fourth Annual Conference 
on Transforming Development Through Inclusive Green Growth 6-7 September 2016 Jeju 
International Convention Center, Republic of Korea  

Hilmi, M. 2014. Green food value chain development concept note, In  FAO. (2015) Report on a 
knowledge exchange  forum for the development of green food value chains, Proceedings  of the 
knowledge exchange forum 27th-28th November 2014 , Rome   

Hilmi, M. (forthcoming) Green Food Value Chain Development: A Handbook. 
Hilmi, M. (forthcoming) Recapturing Value from Waste for Developing Green Food Value Chains in 
Rural and Urban Areas. 
Hong, H.I., Lee, Y.T & Chang, P.Y. 2014. Socially optimal and fund-balanced advanced recycling 

fees and subsides in a competitive forward and reverse supply chain, Resource, conservation 
and recycling, Vol 82, pp. 75-85 

ILO.2012. Are green jobs decent? International Journal of Labour research, Vol 4,  Issue 2   
ILO.2012. Promoting green entrepreneurship: First lessons from the Youth Entrepreneurship Facility  

in Kenya 2010-2011, Geneva  
Imbert, E. 2017. Food waste valorization options: opportunities from the bioeconomy, Open 

Agriculture, No.  2, pp. 195–204 
ISWA.2015. Wasted health: The tragic case of dumpsites, Vienna 
ISWA.2013. Sustainable solid waste management & the green economy, Vienna  
ISWA. 2009. Waste and climate change, Vienna  
Jayaraman, V., Patterson, R.A & Rolland, E. 2003. The design of reverse distribution networks: 

Models and solution procedures, European journal of operational research, Vol 150, Issue 1, 
pp.128-149 



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

293 

Jerie, S. & Tevera, D. 2014. Solid Waste Management Practices in the Informal Sector of Gweru, 
Zimbabwe, Journal of waste management   

Kasinja, C. & Tilley, E. 2018. Formalization of informal waste pickers’ cooperatives in Blantyre, 
Malawi: A feasibility assessment, Sustainability, no. 10, pp. 1-17 

Kim, T., Glock, C.H & Kwon, Y. 2014. A closed-loop supply chain for deteriorating products under 
stochastic container return times, Omega, Vol 43, pp.30-40 

Kinnaman, T.C. 2009. The economics of municipal solid waste management, Waste Management 
Konya, R.S., Zitte, L.F. & Ugwulor, Q.N. 2013. Characterization of wastes and their recycling 

potentials; A case study of east-west road, Port Harcourt, Journal of applied science and 
environmental management, Vol.17, Issue 2, pp.233-238 

Kosseva, M.R. & Webb.C. 2013. Food industry wastes:  assessment and recuperation of 
commodities, Elsevier 

Kouwenhoven, G., Reddy Nalla, V & von Losoncz, T.L. 2012. Creating sustainable businesses by 
reducing food waste: A value chain framework for eliminating inefficiencies, International food 
and agribusiness management review, Vol 15, Issue 3, pp. 119-137 

Krikke, H., Hofenk, D & Wang, Y. 2013. Revealing an invisible giant: A compressive survey into 
return practices within original (closed-loop) supply chains, Resources, conservation and 
recycling, Vol 73, pp.239-250 

Lacy, P. & Rutqvist, J. 2015. Waste to wealth: The circular economy advantage,  Palgrave,   
Lal,P., Tabuakawai,M. & Singh,S.K.2007. Economics of rural waste management in the Rewa 

province and development of a rural solid waste management policy for Fiji, IWP-Pacific 
technical report no. 57 

Lam, L.H. 2013. Green strategy for sustainable waste-to-energy supply chain, Energy, Vol. 57, pp.4-
16 

Lambert, S., Riopel, D & Abdul-Kader, W. 2011. A reverse logistics decisions conceptual framework, 
Computers & industrial engineering, Vol 61, pp.561-581 

Laridinois, I. & van de Klundert ,A. (eds.) 1993. Organic waste options for small-scale resource 
recovery, Technology Transfer for Development, Amsterdam 

Larsen, S.B., Masi, D., Jacobsen, P. & Godsell, J. 2018. How the reverse supply chain contributes to a 
firm’s competitive strategy: a strategic alignment perspective, Production Planning & Control, 
29:6,pp.  452-463 

Lefebvre, R.C.2013. Social marketing and social change: Strategies and tools for improving health, 
well-being and the environment, Jossey-Bass publishing  

Li, Z., FU, H. & Qu,X. 2011. Estimating municipal solid waste generation by different activities and 
various resident groups: A case study of Beijing, Science of the total environment, no.409 

Liberty, J. & Echiegu, E.A. 2015. An appraisal of the environmental impacts of food processing 
industrial waste in Nigeria, Journal of natural sciences research, Vol 5, no. 7 

Lipinski, B., Hanson, C., Lomax, J., Kitionja, L., Waite, R & Searchinger,T. 2013. Reducing food loss 
and waste, World Resources Institute  

Mangla, S.K., Luthra, S., Mishra, N., Singh, A., Rana, N.P.,  Dora, M.  & Dwivedi, Y. 2018. Barriers 
to effective circular supply chain management in a developing country context, Production 
Planning & Control, 29:6, pp. 551-569 

Mao, J., Li, C., Pei, Y. & Xu, L. 2018. Circular Economy and Sustainable Development Enterprises, 
Springer 

Marello, M. & Helwege, A. 2014. Solid waste management and social inclusion of waste pickers: 
Opportunities and challenges, GEGI working paper  

Marinez-Jurado,P.J & Moyano-Fuentes. 2013. Lean management, supply chain management and 
sustainability: A literature review, Journal of cleaner production, pp.1-17  

MEDA.2007. Market research for value chain initiatives 
Medina, M.A.P. & Forten,R.R.C.2015. Estimating methane gas emissions from solid waste generated 

by households in an rrban village in Bukidnon, Philippines, American-Eurasian J. Agric. & 
Environ. Sci., Vol. 15, no. 5 

Medina, M. 2008. The informal recycling sector in developing countries: Organizing waste pickers to 
enhance their impact, Gridlines, Note no. 44 



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

294 

McDonough, W & Braungrat,M.2002. Cradle to cradle: Remaking the way we make things, North 
point press  

Mehani, I., Boulal, A & Bouchekima, B. 2013. Bio fuel production from waste of starting dates in 
south Algeria, International journal of chemical science and engineering, Vol 7, Issue 
9,pp.1006-1008 

Nahman, A. & de Lange, W. 2013. The cost of food waste along the value chain: Evidence from 
South Africa, Waste Management, Vol 33  

Nang’ole, E.M., Mithöfer D. & Franzel, S. 2011. Review of guidelines and manuals for value chain 
analysis for agricultural and forest products, World Agroforestry Centre, ICRAF Occasional 
Paper No. 17, Nairobi  

Neto, J.Q. F., Walther, G., Bloemhof, J, van Nunen, J.A.E.E & Spengler, T. 2009. From closed-loop 
to sustainable supply chains: The WEEE case, International journal of production research, 
Vol 48, No 15, pp 4463-4481 

Newsome, T. M. & van Eeden, L.M. 2017. The effects of food waste on wildlife and humans, 
Sustainability, no. 9, pp.1-9 

Ng, W.,P.Q., Lam, H.L., Ng, F.,Y., Kamal. M. & Lim, J.H.E.2012. Waste-to-wealth: green potential 
from palm biomass in Malaysia, Journal of cleaner production, Vol 34, pp.57-65 

Njoroge, K. S. , Wokabi, M.S., Ngetich, K. & Kathuri, N.M. 2013. Influence of informal solid waste 
management on the livelihoods of urban solid waste collectors: A case study of Nakuru 
municipality, Kenya, International Journal of Humanities and Social Science,  Vol. 3, no. 13 

Ntesa,C. & Hauptfleisch, M. 2014. Turning organic waste into a socio-economic resource: A case 
study of the city of Windhoek, Namibia, IAIA14 conference proceedings,  

OECD.2014. Food waste along the food chain, Paris  
OECD.2011. Towards green growth, Paris  
OECD.2007. Improving recycling markets, Policy brief, Paris  
OECD.2004. Addressing the economics of waste, Paris  
Omole, A.J., Okpeze,C.N., Salako, R.A. Obi O.O & Fayenuwo, J.O. 2013. Utilization of noodle waste 

as replacement for maize in the diet of broiler starter chickens, American journal of 
experimental agriculture, Vol 3, Issue 4, pp.1012-1019 

Onyanta,A. 2012.  Privatising services as if people matter: Solid waste management in Abuja, 
Nigeria, Policy notes  

Ostlin, J., Sundin E & Bjorkman, M. 2008. Importance of closed-loop supply chain relationships for 
product remanufacturing, International journal of production economics, Vol 115, pp.336-348 

Ozkir, V & Basligil, H. 2013. Multi-objective optimization of closed-loop supply chains in uncertain 
environment, Journal of cleaner production, Vol 41, pp. 114-125 

Paksoy, T. Bektas, T & Ozceylan, E. 2011. Operational and environmental performance measures in a 
multi-product closed-loop supply chain, Transportation research, Vol 47, pp.532-546 

Paksoy, T. Bektas, T & Ozceylan, E. 2010. Flow optimization in a closed-loop green supply chain 
network, Power Point Presentation, YAEM Kongresi, Sabanci Universitesi   

Papachristos, G. 2014. Transition inertia due to completion in supply chains with remanufacturing and 
recycling: A systems dynamic model, Environmental innovation and societal transitions  

Parfitt, J., Barthel, M. & Macnaughton, S. 2010. Food waste within food supply chains: quantification 
and potential for change to 2050, Philosophical transactions of the royal society B, no. 365 

Pinna, R & Carrus, P.2012. Reverse logistics and the role of forth party logistics provider, In Groznik, 
A (ed). 2012. Pathways to supply chain excellence, InTech  

Plesca, D.A. & Visan, S. 2010. Good practices regarding solid waste management recycling, 
Amfiteatru Economic, Vol. XII, no. 27 

Polonsky, M.J.  & Mintu- Wimsatt ,M.T (eds). 1995. Environmental marketing:  Strategies, practice, 
theory and research, Haworth press, Binghamton, NY, USA 

Polonsky, M.J., Carlson, L & Fry, M.L. 2003. The harm chain: A stakeholder and public policy 
development perspective, Marketing theory, Vol 3, pp. 345-364 

Poura, N., Webleya, P.A. &  Cookb, P.J. 2018. Potential for using municipal solid waste as a resource 
for bioenergy with carbon capture and storage (BECCS), International Journal of Greenhouse 
Gas Control,  no. 68, pp. 1–15 

Practical Action.2010. Recycling organic waste, technical brief, Rugby, UK  



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

295 

Preuss, L. 2005. The green multiplier: A study of environmental protection and the supply chain, 
Palgrave Macmillan   

Ramezani, M., Kimiagari, A.M & Karimi, B. 2014. Closed-loop supply chain network design: A 
financial approach, Applied Mathematical Modelling ( article accepted for publication)  

Rangan, V.K. 2011. The globe: segmenting the base of the pyramid, Harvard Business Reviewpp.113-
117 

Ratner, S. 2000. The informal economy in rural community economic development, TVA Rural 
studies  

Richey, R.G., Chane, H., Genchev, S.E & Daugherty, P.J. 2005. Developing effective reverse 
logistics programs, Industrial marking management, Vol 34, pp.830-840  

Rizos. V., Behrens, A., Kafyeke,T., Horschnitz-Grbers, M. & Ioannou,A. 2015. The circular 
economy: Barriers and opportunities for SMEs, CEPS working document  

Roesel, K. & Grace, D. 2015. Food safety and informal markets: Animal products in Sub-Saharan 
Africa, Routledge, Oxon, UK  

Rodriguez-Fernández, R., Blanco, B., Blanco, A & Perez-Labajos, C.A. 2011. Reverse supply chain 
management – Modeling through system dynamics, In Renko, S. ( Ed). 2011. Supply chain 
management: New perspectives,  InTech 

Roy, P., Nei, D., Orikasa, T., Xu, Q., Okadome, H., Nakamura, N & Shiina, T. 2009. A review of life 
cycle assessment (LCA) on some food products, Journal of food engineering, Vol 90, pp.1-10  

Rutten, M.M. 2013. What economic theory tells us about the impacts of reducing food losses and/or 
waste: implications for research, policy and practice, Agriculture and food security, Vol 2, Issue 
13   

Ruzek, W. 2015. The informal economy as a catalyst for sustainability, Sustainability, no. 7, pp. 23-
34 

Sarkis, J. & Dou, J. 2018. Green supply chain management, Routledge, Oxon, UK  
Savaskan, R.C., Bhattacharya, S. & Van Wassenhove, L.N.2004. Closed-loop supply chain models 

with product remanufacturing, Management science, Vol 50, No 2, pp. 239-252 
Savaskan, R.C. & Van Wassenhove, L.N. 2001. The strategic decentralization of reverse channels 

and price discrimination though buyback payments, INSEAD working papers 
Schatteman, O. 2003. Reverse logistics, In Gattorna, J. (Ed). 2003. Gower handbook  of supply chain 

management,   
Scheinberg, A. 2012. Informal sector integration and high performance recycling: Evidence from 20 

cities, WIEGO  
Scheinberg, A. 2001. Micro and small enterprises in integrated sustainable waste management: Tools 

for decision-makers, Waste 
Scheinberg, A., Spies, S., Simpson, M.H. & Mol, A.P.J. 2011. Assessing urban recycling in low-and 

middle-income countries: Building on modernized mixtures, Habitat international, no. 35 
Seville, D., Buxton, A. & Vorley, B.2011. Under what conditions are value chains effective tools for 

pro-poor development, iiied,   
Shafeeq,M., Muhammad, A., Hassan, N & Dickson, R.2013. Production of biodiesel from different 

edible oils, International journal of chemical science and engineering, Vol 7, Issue 9,pp.276-
279  

Sheu, J.B & Gao, X.2014. Alliance or no alliance- Bargaining power in competing reverse supply 
chains, European journal of operational research, Vol 233, pp.313-325 

Silvennoinen, K., Katajajuuri,J.M., Hartikainen, H., Jalkanen, L. Koivupuro,H.K. & Reinikainen, A. 
2012. Food waste volume and composition in the Finnish supply chain: special focus on food 
service sector, Fourth international symposium on energy from biomass and waste, Cini 
foundation, Venice Italy: 12-15 November  

Silvestre, J.D., de Brito, J & Pinherio,M.D. 2014. Environmental impacts and benefits of the end-of-
life of building materials-calculation rules, results and contribution to a cradle to cradle life 
cycle, Journal of cleaner production,  Vol 66, pp.37-45  

Solvang, W.D., Deng, Z & Solvang, B. 2007. A closed-loop supply chain model for managing overall 
optimization of eco-efficiency, Narvik University College, Norway  

Stock, J.R. 2002. Reverse logistics in the supply chain, Transport & Logistics, pp. 44-49  



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

296 

Tacoli, C. 2016. Informal food systems and food security in rural and urban East Africa, IIED & 
IFAD,  

Tefera Damtew, Y.& Negussie Desta, B. 2015.  Micro and small enterprises in solid waste 
management: Experience of selected cities and towns in Ethiopia: A review, Pollution, Vol 1 
no.4  

Tibben-Lembke, R.S & Rogers, D.S.2002. Differences between forward and reverse logistics in a 
retail environment, International journal of supply chain management, Vol 7, No. 5, pp.271-
282 

Tong, X. & Tao, D. 2016. The rise and fall of a waste city in the construction of an urban circular 
economic system: The changing landscape of waste in Beijing, Resources, conservation and 
recycling, no. 107 

Tseng, M.L., Lin, R.J., Lin Y.H., Chen, R.H & Tan K. 2014. Closed loop or open hierarchical 
structures in green supply chain management under uncertainty, Expert systems with 
applications, an international journal, Vol 41, pp.3250-3260 

Tsoulfas, G.T., Pappis, P.C & Minner, S.2002. An environmental analysis of the reverse supply chain 
of SLI batteries, Journal of resources, conservation and recycling, Vol 36, pp. 135-154 

Ukoje, J.E. 2012. Informal Sector Solid Waste Collection and Recycling in Zaria, Nigeria, Journal of 
Environmental Science and Engineering 

UNCTAD.2018. Circular economy: The new normal, Policy Brief no.61 
UNEP.2015. Global waste management outlook, Nairobi  
UNEP.2011a. Towards a green economy: Pathways to sustainable development and poverty 

eradication-A syntheses for policy makers, Nairobi  
UNEP.2011b. Waste: Investing in energy and resource efficiency, Nairobi  
UNEP. 2008. Green jobs: Towards decent work in a sustainable, low carbon world, Nairobi  
UNEP.2007. Life cycle management: A business guide to sustainability, Nairobi  
UNESCAP.2015. Valuing waste, transforming cities, Bangkok  
UNHABITAT.2010. Solid waste management in the world’s cities, Earthscan publishing, London  
UNIDO.2013. Greening food and beverage value chains: the case of the fruit and vegetable industry, 

Vienna 
UNIDO.2013. Greening food and beverage value chains: the case of the meat processing industry, 

Vienna 
USAID.2008. End market research toolkit 
Van Dijk, S., Tenpierik, M & van den Dobbelsteen, A.2014. Continuing the building’s cycle: A 

literature review and analysis of current systems theories in comparison with the theory of 
cradle to cradle, Resources, conservation and recycling, Vol 82, pp.21-34  

Veiga, M.M. 2013. Analysis of efficiency of waste reverse logistics for recycling, Waste management 
and research 

Velis,C.A.,Wilson,D.C., Rocca,O., Smith,S.R., Mavropoulos, A. & Cheeseman,C.R. 2013. An 
analytical framework and tool (‘InteRa’) for integrating the informal recycling sector in waste 
and resource management systems in developing countries, Waste management & research, 
Vol 39, no. 9 

Vögeli, Y., Lohri,C.R., Gallardo,A., Diener,S., & Zurbrügg, C.2014. Anaerobic digestion of biowaste 
in developing countries: Practical information and case studies, Eawag – Swiss Federal 
Institute of Aquatic Science and Technology Department of Water and Sanitation in Developing 
Countries (Sandec), Dübendorf, Switzerland 

Verghese, K., Lewis, H., Lockrey, S. & Williams, H. 2013. The role of packaging in minimising food 
waste in the supply chain of the future, RMIT University, Melbourne, Australia  

Vroegindewey, R. &  Hodbod, J. 2018. Resilience of agricultural value chains in developing country 
contexts: A framework and assessment approach, Sustainability, 10, pp.1-18 

Waldron, K (Ed.).2007a. Handbook of waste management and co-product recovery in food 
processing, Volume 1, CRC Press, Washington D.C.  

Waldron, K (Ed.).2009b. Handbook of waste management and co-product recovery in food 
processing, Volume 2, CRC Press, Washington D.C.  

WEF.2009. Driving sustainable consumption: Value chain waste overview briefing, Geneva  



Middle East J. Agric. Res., 8(1): 268-297, 2019 
ISSN: 2077-4605 

297 

Wilson, D.C., Araba, A.O. Chinwah,K. & Cheeseman, C.R. 2009. Building recycling rates through 
the informal sector, Waste management, No. 29 

Wilson, D.C.2007. Development drivers of waste management, Waste management and research, 
no.25  

World Bank. 2012a. What a waste: A review of solid waste management, Washington D.C.  
World Bank.2012b.  Inclusive green growth: The pathway to sustainable development, Washington 

D.C.  
World Bank & FAO. 2017. Food systems for an urbanizing world, Washington D.C & Rome   
World Watch Institute.2008. State of the world: Innovations for a sustainable economy,   
Wright, R.E., Richey, R.G., Tokman, M & Palmer, J.C. 2011. Recycling and reverse logistics, Journal 

of applied business and economics, Vol 12, pp. 9-20  
Xia, W., Jia, D & He, Y. 2011. The remanufactured reverse logistics management based on closed-

loop supply chain management processes, Procedia environmental sciences, Vol 11, pp.351-
354 

Xu, J & Zhu, Y. 2011. Dynamic pricing model for the operation of closed-loop supply chain system, 
Intelligent control and automation, Vol 2, pp. 418-423 

Yakovieva, N., Sarkis, J & Sloan.T.W. 2009. Sustainable benchmarking of food supply chains, 
Working paper No 2009-02, Clark University   

Yang, H., Ma, M., Thompson, J. R. and Flower, R. J. 2018. Waste management, informal recycling, 
environmental pollution and public health, Journal of Epidemiology and Community Health, 72 
(3),  pp. 237-243 

Zhu, Q., Sarkis, J & Lai, K. 2008. Green supply chain management implications for closing the loop, 
Transportation research, pp.1-18. 




