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Executive summary
India is one of the largest producers of rice in the world. However, rice cultivation produces a large
volume of waste, called paddy straw. In India, it is common to burn the paddy straw on the field. Open
field burning of crop residues is a human activity to prepare the field for the next crop. With open field
burning, living and dead vegetation is burnt. The field burning of rice straw is mostly practiced in
regions where there is a short window of time between harvesting of paddy straw and cultivation of
wheat. With the limited time window for preparing the field for wheat cultivation, the options that the
farmer has are either investing in expensive and rarely used agricultural implements or burning the
residue right on the field. For farmers in India, burning the paddy straw is the cheapest and easiest
solution for producing the maximum capacity of food.
The process of burning the paddy straw, is causing numerous of problems throughout India.
The main problem in this burning process of the left-over stubble of rice is the output of emissions of
greenhouse gases (GHGs). These GHGs contribute to the global warming and air pollution with several
negative consequences on the environment and human health. These problems influence the natural
landscape, flora and fauna and their habitats and human health problems like asthma, bronchitis and
migraines direct and harmful. Furthermore, air pollution caused by the burning not only affects the
environment and human health, but also affects the economy of a country indirectly.
The focus of this research is on the two states of Punjab and Haryana in northern India, the
production of rice in these two states is very high and the paddy straw is also burned on a large scale.
Burning the paddy straw is the major cause of air pollution. Approximately 30% of the smog in and
around Punjab and Haryana, is caused by burning crop residues and in most of the cases due to the
burning of paddy straw. The aim of this research is to identify the opportunities when the paddy straw
not will be burned anymore and in contrast there is chosen for an alternative way to deal with the
agricultural waste. The central research question in this thesis is: “What are potential opportunities,
set off against potential risks, for farmers in the region of Punjab and Haryana in India, when the
burning of paddy straw is avoided and there is chosen for a circular solution?”
This study is focused on a circular solution, because the paddy straw is a potentially valuable
resource for high-end reuse and upcycling. The goal of the solution is to create a new circular value
chain, to produce sustainable paper and packaging materials, and generate sustainable livelihoods. In
the thesis, there is also attention for the link between reaching a circular economy and the influence
this has on the implementation of the Sustainable Development Goals (SDGs). SDGs are important
goals to achieve a better and more sustainable future. The goals address a broad spectrum of
economic, social and environmental objectives to be achieved in 2030.
With the case study design of the thesis and by doing semi-structured interviews and an in-depth
literature research, the research presented herein provides an analysis about which opportunities arise
for the farmers in Punjab and Haryana, in social, environmental and economic perspective, when the
burning of rice straw will be avoided and there will be a transition to a circular situation.
The results show that there are many potential opportunities in the three perspectives of the
Trippel Bottom Line (TBL), people, plant and profit, for the farmers in Punjab and Haryana in case of
the circular situation. For some opportunities the potential for the farmers is limited, however
especially for the opportunities in the planet perspective, there is many potential. The numbers about
reducing the GHGs when the paddy straw is not burned anymore were positive. Also for the soil fertility
and reducing the waste generation the impact will be positive. Furthermore, when burning the paddy
straw is avoided, the air pollution will be reduced, what causes better health circumstances for the
farmers. This will also affect the economic opportunities for the farmers in a positive way. When the
paddy straw is seen as a useful resource for paper and packaging materials, there is potential in the
increase of the disposable income for the farmers, what could result in more employment
opportunities and economic growth in the area of Punjab and Haryana. Important to mention is that
these opportunities for the farmers still must deal with some potential risks that could influence the
potential opportunities in a negative way. It is crucial to be aware of these risks and their influence.
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1. Introduction
In recent decades, India has developed from a developing country to an emerging market. Based on
purchasing power, India is currently the 4th largest economy in the world. However, the strong
economic growth also has adverse consequences for infrastructure, social facilities and natural
resources. Because of this, the focus on a sustainable economy will be necessary for India (MVO
Nederland, 2015). Worldwide there is a growing awareness to address the environmental degradation
associated with economic growth and the interest towards more sustainable economic systems is
increasing. A circular economic system has been proposed as a promising option for a more sustainable
economy (Bhuvaneshwari, 2019). In 2009 the Indian government drafted CSR guidelines, which state
that every company must have a CSR policy. Nevertheless, the government regards CSR as a voluntary
responsibility of the business community, the implementation and enforcement are often still
insufficient (MVO Nederland, 2015).
The agricultural industry plays a major role in the economic growth of India. With the
agricultural background of the country large volumes of food grains, such as rice, are being produced.
Worldwide is India the second largest producer of rice and wheat. Rice and wheat are two crops that
produce a large volume of agricultural waste, including crop residues. The crop residue of rice, called
paddy straw, is a natural resource that can contribute to a fertility of the agricultural soil, through
ploughing it into the soil or by composting. In Asia it is common to burn the surplus of crop residues
(Bhuvaneshwari, 2019). Open field burning of crop residues is a human activity to prepare the field for
the next crop, remove residues, remove weeds and control nutrients for the next crop cycle. With open
field burning, living and dead vegetation is burnt. The field burning of rice straw is mostly practiced in
regions when there is a short duration to prepare the field for the next crop. Field burning is a process
of uncontrolled combustion during which carbon dioxide (CO2), is emitted into the atmosphere along
with carbon monoxide (CO), un-burnt carbon (C), nitrogen oxides (NOX) and a small amount of Sulphur
dioxide (SO2) (Gadde et al., 2009).

1.1 Research problem statement
Because of a growing population worldwide, there is an increasing demand for food. Therefore, the
agricultural activities will increase to multiply the number of agricultural products (Bhuvaneshwari,
2019). The increase of the agricultural activities causes environmental pollution and waste generation.
Waste materials derived from various agricultural activities are defined as agricultural wastes
(Bhuvaneshwari, 2019). According to the United Nations, agricultural waste is: “manure and other
wastes from farms, poultry houses and slaughterhouses; harvest waste; fertilizer run-off from fields;
pesticides that enter water, air or soils; salt and silt drained from fields” (United Nations, 2019).
However, according to the World Energy Council, agricultural waste can also comprise of spoiled food
waste (OECD, 2001). The manner of how the waste is generated, depends on cultural factors.
Nevertheless, agricultural waste is mostly handled by the owners of the agricultural land. The
enormous amounts of crop residues that is created in this sector, is until now treated as waste
(Bhuvaneshwari, 2019).
In India, there is an average of 500 Million tons (Mt) of crop residue per year. Compared with
other nations in the same region, this is very high (table 1).
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Table 1: Agricultural waste in India compared to other nations in the same region (Bhuvaneshwari, 2019).

The Indian Ministry of New and Renewable Energy (MNRE), shows in a report that most of the crop
residue is used as fodder, fuel or other domestic and industrial purposes. However, there is a surplus
of 140 Mt out of which 92 Mt is burned each year. The harvesting process of burning the left-over
stubble of rice, paddy straw, is causing numerous of problems throughout India. The main problem of
the burning process is the emissions of greenhouse gases (GHGs). These GHGs contribute to the global
warming and cause air pollution. This has several negative consequences on the environment and
human health (Bhuvaneshwari, 2019). There can be spoken of a direct and harmful impact on the
natural landscape, flora and fauna and their habitats and human health problems like rhinitis, asthma
and migraines. Furthermore, air pollution not only affects the environment and human health, but also
affects the economy of a country indirectly (Gadde et al., 2009). The impact of crop residue burning
during the burning period in October and November, called kharif season, every year has been a matter
of grave concern (Government of India and Ministry of agriculture and farmers welfare, 2019). In April
and May there is also the pre-monsoon burning season, however the residue burning in this period is
of less concern, so the focus in this thesis is on kharif season (Liu et al., 2019).
Approximately 30% of the smog in New Delhi and surrounding area, in Punjab and Haryana, is
caused by burning crop residues, in most of the cases due to the burning of paddy straw. In this thesis
the focus is therefore on the area above New Delhi (figure 1) (MVO Nederland, 2018; Pandey,
Valkenburg, Mamidipudi, & Bijker, 2017). In this region of India, especially the small-scale farmers are
burning their waste, because this is a cheap alternative due to the lack of technical awareness and the
lack of other opportunities (Gadde et al., 2009). For farmers it feels also effective to burn the rice straw,
because now they can vacate their fields quickly between two crop cycles. Despite the issues caused
by burning the crop residues, managing the crop residues in a sustainable way has practical and
economical limitations in India (Bhuvaneshwari, 2019). From a farmer’s viewpoint, burning the paddy
straw and prepare the fields for the next crop is the cheapest and easiest solution for producing the
maximum capacity of food (Pandey et al., 2017).

Figure 1: Area for this research, Punjab and Haryana (UNDOC, 2009)
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1.2 Research aim and research questions
In 2017, MVO Nederland carried out a Sustainable and Inclusive Business Scan, commissioned by the
Netherlands Embassy in India. As a follow-up, the INDUS platform was developed, an online
matchmaking platform where Dutch and Indian Business partners can find each other, share
sustainable challenges and solutions and work together on sustainable business cases. Within INDUS,
a pilot was defined that is used as an example for the active matchmaking of INDUS. This pilot has
become the project of MVO Nederland ‘From burning to buying: Creating a circular production chain
out of left-over crop residue from Indian farmland’, where this thesis focuses on. The aim of this
program is to play a key role in changing left-over crop residues into sustainable new products (MVO
Nederland, 2018). Valorisation or upcycling the crop residues contributes to the circular economy in
the agricultural sector, this will create social, ecological and economic impact. Waste will become a
feedstock and can create extra farmers income, less air pollution and less deforestation. During the
trade mission in May 2018, MVO Nederland signed a Memorandum of Understanding (MOU) with 16
partners, entrepreneurs, knowledge institutions and NGOs, to come up with solutions for the
valorisation of crop residues. This pilot will bring the MOU that is signed, into the next phase of
implementation (MVO Nederland, 2019). However, it is not clear what the impact will be for the
farmers and local inhabitants of the region of Punjab and Haryana when the project is implemented.
The aim of this research is to identify the opportunities when the rice straw will not be burned
anymore and in contrast there is chosen for an alternative way to deal with the agricultural waste. In
the project of MVO Nederland, a part of the paddy straw will be used as a resource for sustainable
paper and packaging materials. Also a part of the paddy straw will be incorporated into the soil for
improving the soil fertility and the yield of the farmers. The focus in this thesis will be on using the
paddy straw in a circular way, this because the paddy straw is a potentially valuable resource for highend reuse and upcycling (Indus Forum, 2019). Upcycle from waste to a valuable feedstock is important
for the transition to a circular economy (MVO Nederland, 2019). In this research, the opportunities of
the transition to a circular system in the agricultural industry for farmers in the area of Punjab and
Haryana will be identified. The focus is on this region, because in this area the farmers will feel the
impact of a transition to a circular economy most direct in social, environmental and economic way
(Mandal et al., 2004).
The circular economy is an approach for achieving local, national and global sustainability.
However, the possible contributions of the circular economic approach for low-and middle-income
countries of the global south have received relatively little attention (Schroeder, Angraenni & Weber,
2018). In this thesis, there will be attention for the link between reaching a circular economy in a
country like India and the influence this has on the implementation of the Sustainable Development
Goals (SDGs). In 2015, all 193 member states of the United Nations agreed with the SDGs and made
commitments about these goals in the Paris Climate Agreement. SDGs are important goals to achieve
a better and more sustainable future. The goals address a broad spectrum of economic, social and
environmental objectives to be achieved in 2030. In total there are 17 SDGs (Sustainable Development
Goals, 2019). The government of India is motivated to make their economy more sustainable and
circular. In 2017, the government of India had released a Three-Year Action Agenda. They also have a
15-Year vision, which also include a 7-Year strategy. The responsibility of overseeing the
implementation of the SDGs has been assigned to the National Institution for Transforming India (NITI
Aayog) (Sustainable Development Goals, 2017).
To apply the SDGs as operational targets for sustainable development, countries need to
establish quantitative baselines and measure the distance they need to cover for each goal (Lu et al.,
2015; Nilsson et al., 2016). The UN statistical commission has recommended a set of indicators to
measure the achievement of the SDGs (Schmidt-Traub, 2018). In this thesis, the most relevant goals
are chosen, to identify what the opportunities for the farmers in Punjab and Haryana are, when the
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burning of paddy straw will be avoided and there will be chosen for a circular solution. These goals are
chosen in collaboration with MVO Nederland.
1. First the focus is on the goal of ‘Good Health and Well-being’ (SDG 3). This because the
burning process of paddy straw influences human health. In India people are suffering
needlessly from preventable diseases. To avoid this, it will be important there are
sustained efforts, focusing on regions that have been neglected (Sustainable Development
Goals, 2019).
2. Second, there will be a focus on the goal ‘Industry innovation and infrastructure’ (SDG 9).
Innovations and investments in infrastructure are necessary to achieve sustainable
development in societies. Growth in productivity and incomes, and improvements in
health and education outcomes require investment in infrastructure. Also, emissions and
air pollution will decrease (Sustainable Development Goals, 2019).
3. The third goal is ‘Responsible production and consumption’ (SDG 12). For sustainable
production and consumption, resource and energy efficiency is important. It also provides
better and green jobs and a better quality of life. Its implementation helps to achieve
overall development plans, reduce future economic, environmental and social costs,
strengthen economic competitiveness and reduce poverty (Sustainable Development
Goals, 2019).
4. The last, fourth goal, will be ‘Partnerships for the goals’ (SDG 17). To achieve the goal of
making the economy in India more circular, global partnerships will be important to
support and achieve the targets. Governments, the international community, civil society
and the private sector must work together (Sustainable Development Goals, 2019).
The central research question in this thesis is:
“What are potential opportunities, set off against potential risks, for farmers in the region of
Punjab and Haryana in India, when the burning of paddy straw is avoided and there is chosen for a
circular solution?”
To answer this central research question, in this thesis some sub-questions will be answered:
1. How are the opportunities translated in the social perspective of the Sustainable Development
Goals?
2. How are the opportunities translated in the environmental perspective of the Sustainable
Development Goals?
3. How are the opportunities translated in the economic perspective of the Sustainable
Development Goals?
There is chosen to use the concept of the Triple Bottom Line (TBL) of Elkington to link the SDGs with
the potential opportunities for the farmers in Punjab and Haryana. The TBL incorporates three
dimensions of performance. These three dimensions are also called the triple P’s: people, planet and
profit (Elkington, 1999). The circular economy can be placed in the intersection between the ecological,
economic and social dimensions. All the three P’s are even important (Stahel, 2005). The SDGs are
linking social, economic and environmental aspects of goals and are attempting to balance all three
dimensions in a holistic approach. In these three categories of the TBL the potential opportunities are
linked to the SDGs (Ferro et al., 2019). The TBL is used to determine to what extent these goals are
being achieved, the expected performance. The three perspectives of people, planet and profit that
are focusing on the performance can be seen in the three sub-questions.
This research is especially focusing on the opportunities for farmers; however, it is important
to consider the potential risks of changing the current linear system in a circular system. In the central
research question, these potential risks are mentioned for this reason. In the sub-questions these
potential risks are be taken along in answering the question, nevertheless the focus is on the
opportunities.
11

1.3 Scientific and societal relevance
The research presented herein provides an analysis if what happens in Punjab and Haryana in social,
environmental and economic perspective, when the burning of rice straw will be avoided and there
will be a transition to a circular solution. Waste from the agricultural industry can be used in different
agricultural-based applications and other industrial processing. Residual biomass are potentially
valuable resources for high-end-use. Despite the ambition to decrease the burning of residual biomass,
until now no companies, nor farmers, have ever explored the potential of these resources.
Nevertheless, scientist and researchers have studied the potential of various paddy straw management
technologies as alternatives of the open field burning. Furthermore, research has been done to the
use of biomass as energy. However, this research was not focused on biomass as a resource for other
products (Bhuvaneshwari, 2019; Kaur & Sharma, 2017; Ullah et al., 2015). Over the past years, the
attention for the circular economy has been gaining traction as an approach to achieve sustainability
(Ellen MacArthur Foundation, 2015b; Jonker, Stegeman & Faber, 2018; Korhonen, Honkasalo &
Seppälä, 2018; Schroeder et al., 2018). However, the initiatives in making the economy more circular
in India, are especially focused on the end of the value chains and are focusing on scarcity management
strategies. Through this approach, a part of the resources in the value chain has been lost before the
circular value chain (Ellen MacArthur Foundation, 2016). Furthermore, the focus in research of circular
economic solutions was especially on developed high-income countries. For low- and middle-income
countries of the global south there is less attention in scientific research (Schroeder et al., 2018).
Because of this, the focus on a country like India can be useful, not only for the local farmers, but also
for a wider audience beyond India. Crop residues are an important part of agricultural waste that can
be used for the benefit of the local society when it is used in a circular way (MVO Nederland, 2019). In
countries in the area around India, the solution can also be applied, when the research proves the
impact is positive in the social, environmental and economic perspective. Scientifically there is no
research available on this specific case linked to the SDGs in India.
The societal relevance lies in the fact that the research contributes to the project and a
practical question of MVO Nederland. The results of this thesis will help the project further in the
implementation phase. Moreover, when the research proves the extent to which the impact in social,
environmental and economic perspective is positive, there will be more attention for the project from
other relevant stakeholders (MVO Nederland, 2019). This thesis focuses on social problems for the
farmers in the area of Punjab and Haryana caused by burning the paddy straw. To do research to
potential opportunities of the project of MVO Nederland, the farmers and inhabitants of the area will
have more knowledge about benefits for them in the project. When the results in this research are
positive, the local farmers will be more willing to cooperate in the project. More transparency about
the results in the project will create opportunities to implement the project in a more successful way.
Also, the state governments of Punjab and Haryana and the government of India have taken some
steps in the past to persuade farmers to stop burning paddy straw. They did this for example by
banning burning the paddy straw and to subsidy farmers to acquire farm machinery that could
promote in-situ crop residue management. However, the impact of these measures is limited,
important is to create attention for new potential initiatives to make the transition (Government of
India and Ministry of agriculture and farmers welfare, 2019).
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2. Literature Review and Conceptual Framework
This chapter establishes the framework for data analysis and defines the structure of the research.
First there will be a critical review of the academic literature. This chapter introduces relevant theories
that are necessary for answering the central research question. The chapter focuses, among others,
on the circular economy in the agricultural sector and on the potential opportunities in social,
environmental and economical perspective in circular projects. Also a link will be made between the
SDGs and the potential opportunities. After there will be an operationalisation of the theoretical
concepts and the conceptual framework will be represented.

2.1 Circular economy
In the industrial revolution, the ‘take-make-dispose’ linear model has been important for the industrial
development and has generated an unprecedented level of growth (Ellen MacArthur Foundation,
2015b; Park et al., 2010). However, this linear economic model is being challenged by several factors.
Because of the structural waste in the linear model, there are economic losses. Many products are
wasted in the value chain of not using effectively. Also, companies must deal with price and supply
risks in the linear system. The higher resource prices can slow down or hold back the economic growth
by increasing uncertainty, discouraging businesses from investing and increasing the costs. There are
also supply risks because many areas in the world are dependent of the import of resources from other
places in the world. Worldwide there is much critique on the linear model, this has mainly to deal with
the negative environmental consequences caused by the linear system (Ellen Macarthur Foundation,
2015b). The pressure and critique on the linear system, provides an increasing interest in the circular
economy. The circular system is promoted by governments and businesses all over the world
(Korhonen, Honkasalo & Seppälä, 2018).
The circular economy is seen as an approach for economic growth in line with sustainable
development. Originally, sustainable development was defined as: “a development that meets the
needs of the present generations, without compromising the ability of future generations to meet their
own needs” (Ellen MacArthur Foundation, 2015b; Korhonen et al., 2018). However, the key issue in
global sustainable development is the linear flow of materials and energy between nature and humans.
Because of this linear flow, environmental problems arise (Ellen MacArthur Foundation, 2015b;
Korhonen et al., 2018; WCED, 1987). According to Korhonen, Honkasalo and Seppälä, there is a simple
and logical answer to the problems of the linear economy: to reverse the linear flow model to a cyclical
flow of materials and energy. This circular economy is based on closing loops (Jonker, Stegeman &
Faber, 2018). The time the resources spend in the cycles of the system will be maximized. Materials
should first be recovered for reuse, refurbishment and repair, then for remanufacturing and only later
for raw material utilization (figure 2) (Korhonen et al., 2018).
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Figure 2: Comparison of a linear economy and a circular economy (Daskalova, 2018)

One of the main goals in the circular economy is to design out waste. This means that from the
beginning of a supply chain, waste will be minimized in the design and then being able to continue
employing (raw) materials and products as long as possible at the lowest possible operational costs
throughout the complete physical life cycle (Jonker et al., 2018). The circular economy has received
increased attention in the academic literature. The work of the Ellen MacArthur foundation is
important in this context. They framed a well-known definition of the circular economy. By them, the
circular economy is introduced as “an industrial economy that is restorative or generative by intention
and design” (Geissdoerfer et al., 2017). Korhonen, Honkasalo and Seppäla wrote also a definition of
circular economy based on ecological economic literature. This definition will be used in this thesis:
Circular economy is an economy constructed from societal production-consumption systems
that maximizes the service produced from the linear nature-society-nature material and
energy throughput flow. This is done by using cyclical materials flows, renewable energy
sources and cascading -type energy flows. Successful circular economy contributes to all the
three dimensions of sustainable development. Circular economy limits the throughput flow to
a level that nature tolerates and utilises ecosystem cycles in economic cycles by respecting
their natural reproduction rates (Korhonen et al., 2018, p.39).
Next to the academic attraction, the concept also has gained traction with policy makers, influencing
governments and intergovernmental agencies at the local, regional, national, and international level
(Geissdoerfer et al., 2017). Also, in the project of MVO Nederland, the circular economy has a leading
role.

2.2 Agricultural circular economy
In the paragraph before, the central concept of circular economy is explained. However, in this thesis
the focus is on the circular economy in the agricultural sector. In general, in Asia, the circular economy
especially started in industrial field, in the agricultural field this concept is relatively new. Nevertheless,
the circular economy in the agriculture can be very useful (Jun & Xiang, 2011). This paragraph will
illustrate the concept of the circular economy in this specific sector.
The agricultural economy is traditionally linear. In all circular sectors the material closed-loopflowing economy is central, also in the agriculture. In the circular economy, each raw material is an
integral part of the agriculture circular system. In the figure below, there is a schematic overview of
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the circular economy in the agricultural sector (figure 3). The circular economy in the agricultural sector
refers to the upper level of waste generated during production of agricultural products in the next level
of raw materials of production and make the whole product process to achieve interconnected loops.
The biggest difference between the circular agricultural system and the traditional system is resources
conservation and recycling. Agricultural circular economy is agricultural sustainable development
strategy, based on the 3R-principle: Reduce, Reuse and Recycle (Xuan, Baotong & Hua, 2011).
Reducing is to reduce input of non-renewable resources and materials and production volume
throughout the life cycle of agricultural products. Reuse refers to resources or products to be used
multiple times and Recycle refers to products after the completion of its function to become reavailable resources rather than waste. Next to these principles, also clean production, pollution
prevention and control in the whole process are important to have pollution minimized (Jun & Xiang,
2011).

Figure 3: Schematic of agricultural circular economy (Xuan, Baotong & Hua, 2011)

There are advantages for agricultural to develop the circular economy. This because agriculture is
closely linked to the natural environment, in this way agriculture is accessible more easily to the
material recycling process of natural ecosystems. As part of the nature, agriculture is involved in the
whole system of the circulation of materials and energy conversion, which offers more directly the
path of realization for the coordination of relationship between human and nature and the promotion
of sustainable development required by the circular economy (Jun & Xiang, 2011).
Also, in India there are recent initiatives by businesses, government bodies and non-profit
organisations that are focusing on, and are interested in the principles of circular economy in the
agriculture. These initiatives are about investments in renewable energy and programmes to train
farmers to understand and adopt circular practices. However, many of these practices take place at
the very end of the value chains and are focusing on scarcity management strategies, with little
upstream effort to enable effective recovery. Because of this, much value is already lost compared
with a system that is designed for circularity and value creation (Ellen MacArthur Foundation, 2016).
In the project of MVO Nederland, the circular economy in the agricultural sector will be realised to
develop and implement new biomass-based value chains. In these production chains, agricultural
waste in the form of residual biomass is transformed into new products (Indus Forum, 2019).
In the transition to a circular economy in the agriculture, a re-design of everything in the linear
system is needed (Ellen MacArthur Foundation, 2016). Before the re-design of the linear system starts,
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anticipating on the societal change is important. Not only the supply chain will change, but also the
consumers behaviour and consumption will change by extending actual product life and increasing
perceived value of products (Andrews, 2015). A transition such as this, demands effort from all parties
in order to overcome technical, economic, legal and social barriers. Challenges and risks related to the
agricultural circular economy are identified at production level and at system level (Food and Business
Knowledge Platform, 2019). A transition from an agricultural linear economy to an agricultural circular
economy will not only be noticed in the agricultural sector but there will be a change in the whole
societal system (Ellen MacArthur Foundation, 2016). Although, in this thesis the change for the farmers
plays the key role, there will not only be a change for them.

2.3 The supply chain of paddy straw
In the transition from the linear agricultural system to the circular agricultural system, MVO Nederland
wants to develop new biomass-based value chains. In this case the current, traditional supply chain in
Punjab and Haryana will change. The traditional paddy straw supply chain is a multi-stage supply chain:
activities take place at all the different stages, which affect the function of the next coming stage. The
farmers in this traditional supply chain are the basic suppliers of paddy straw. The farmers can supply
the paddy straw to processing companies both directly and through intermediaries, this depends on
the type of farmers and their productivity. The rice farmers in India can be categorised in large land
holding farmers and in small land holding farmers (figure 4). This categorising is based on the land they
own, their production capacity and reachability to the market. The large land holding farmers are
involved in businesses who produce on very large scale. The small farmers are working on small farms
in villages, where the productivity is low, and only can spare only low amount of residue after keeping
the needed paddy for their own use (for example for cattle feed) (Sharma, Giri & Shankar Rai, 2013).
There are different options for farmers to manage the paddy straw, the most common options for the
paddy straw management are selling it, incorporating it in their land or burning it. The study of Iwan
van Geest shows that 85% of the farmers in Punjab and Haryana are managing the stubble by burning
it (58%), incorporating it, or selling it (27%) (Van Geest, 2019). Large land holding farmers most often
directly supply their paddy straw to the rice processing companies, which reduces the middleman costs
and increases the revenue. Also, for rice processing companies it is profitable to buy the straw directly
from the farmers because this will reduce their procurement costs, logistic costs and intermediary
costs. On the other hand, small land holding farmers mostly sell the paddy straw to rice processing
companies through middleman or agents. Direct procurement is not profitable for the rice processing
companies from the small farmers, as their cost of logistics and supply chain will be very higher
(Sharma, Giri & Shankar Rai, 2013). In the following figure, there is a schematic overview of the current
paddy straw supply chain process (figure 4).
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Figure 4: Paddy straw supply chain process (Van Geest, 2019)

However, in the current linear supply chain, the problem is in the fact most farmers are managing their
paddy straw by burning it. Due to inefficient technology of combined harvesters, the stubble is left
behind in an unmanageable way, this makes it uneconomical for the local farmers to remove the straw
from their field and utilize it for other purposes (Van Geest, 2019). A supply chain is becoming circular
by connecting the begin with the end of the chain. This link encompasses Reuse, Recycle, Reduce,
Recover, Remanufacture and Redesign (Manavalan & Jayakrishna, 2019). In the case of the project of
MVO Nederland, the focus is on new bio-based supply chains, where paddy straw is not seen as waste
and will be reused for making packaging materials and paper.

2.4 Opportunities in the circular economy
When there will be a transition from the traditional linear agriculture to the innovative circular
agriculture, there could be new opportunities and benefits for the local farmers. These opportunities
are the driving force for circular projects, like the project of MVO Nederland. In the next paragraph
these opportunities will be identified based on scientific literature about circular agricultural projects
in Asia.

2.4.1 Social
The social opportunities for farmers are focused on living well within the limits of this planet. The social
opportunities are closely connected with the environmental and economic opportunities. Living well
within the limits of our planet focuses on health and the social conditions were farmers live in.
Ecological pressure can increase to human health and well-being, linked to pollution, chemical
substances and the impact of climate change. For a safe and sustainable society, it will be important
there is a healthy society for the local population (Ellen MacArthur Foundation, 2015b).
In a circular situation there will be benefits for congestion and health, this has to deal with the
reduction of air pollution (Schroeder et al., 2018). During the top in the crop burning season, the air
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pollution in Delhi is much higher than the threshold for safe air defined by the World Health
Organization (WHO). In the current situation burning of crop residues has impact on the health of the
local inhabitants. Especially for those who suffer from respiratory disease or cardiovascular disease.
Inhaling of fine particulate matter triggers asthma and can even aggravate symptoms of bronchial
attack. Medical records of a civil hospital in burning area, showed an increase of 10% in the number of
patients within 20-25 days of the burning period every season (MVO Nederland, 2019). Because of
these medical records, there can be concluded that when the rice straw is not burned anymore, this
will have positive benefits for the local farmers and inhabitants.
The circular projects in the agricultural also could strengthen the mutual understanding and
trust between stakeholders, which will be the solid foundation for further collaboration on promoting
a circular economy (Geng & Doberstein, 2010). Circular solutions, like the INDUS Forum of MVO
Nederland, could offer a digital platform that can be useful for small scale farmers; for example,
because small farmers can benefit from economies of scale. Also, asset sharing can increase
innovation, productivity and yield for farmers. In India, farmers are often too small to justify the capital
investment required to implement more efficient technologies and systems. Sharing platforms can
give famers the opportunity to have access to machinery that they otherwise would not be able to
afford. Digital platforms can also be useful to connect food producers with farmers to improve
production management and cut supply chain costs. These platforms will increase transparency and
decrease high transaction costs because intermediaries are not necessary anymore (Ellen MacArthur
Foundation, 2016).

2.4.2 Environmental
In the current situation of agricultural, crop residue burning increases the emission of greenhouse
gases (GHGs), air pollutants, particulates matter and smoke and has direct influence on global
warming. It is estimated that burning of one ton of rice straw accounts for loss of 5.5 kg of nitrogen,
2.3 kg of phosphorus, 25 kg of potassium and 1.2 kg of Sulphur. So, concentration of GHGs in the region
lead to rise in temperature or local warming which ultimately affect the various climatic parameter in
the region (Government of India and Ministry of agriculture and farmers welfare, 2019; MVO
Nederland, 2019). The particular matter emitted from burning the crop residues in and around Delhi
is 17 times that from all other sources such as vehicle emissions and garbage burning industries
(Bhuvaneshwari, 2019). Because of these numbers, it can be concluded that when the paddy straw will
not be burned anymore, this will have a positive impact on the emissions of GHGs. A circular economy
development path could significantly reduce negative environmental externalities. For example, GHGs
will be lower compared with the current situation when the paddy straw is no longer burned. It will
also help India to achieve its targets from the ratified Paris Agreement. This is an agreement of the
United Nation Framework Convention on Climate Change (UNFCCC) and is dealing with GHGs
mitigation, adaptation and finance (Ellen MacArthur Foundation, 2016).
Furthermore, in a circular situation resources will be used more efficient compared to the
linear situation and in this way the amount of waste will decrease. In the linear economy much waste
is created. In the case of Punjab and Haryana, paddy straw is seen as waste; here about 10,699
gigagrams (Gg) of the paddy straw is burned (Singh, 2018). The heart of the idea in circular projects is
to reintroduce products and materials back into the biosphere through restorative loops. Important in
circular projects focused on agriculture is making nutrient-based products and materials cycles through
the economic system. Crucial is to design out material leakage and disposal (Ellen MacArthur
Foundation, 2013). Upcycle from waste to a valuable feedstock is one of the central goals in circular
projects in the agriculture. Residual biomass are potentially valuable resources for high-end-uses
(Bhuvaneshwari, 2019). Also, for paddy straw this is possible, it is a resource of a high quality for making
sustainable packaging materials. These sustainable packaging materials can also replace the packaging
materials made from non-biodegradable and non-compostable products (Rosmiza et al., 2014).
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The circular situation can benefit the soil quality. Burning the paddy straw influences the soil
in a negative way. The process causes a loss of major nutrients and reduces microbial biomass in soil
that is important for the organic matter application in the next cropping season. Burning the paddy
straw is influencing the soil degradation (Ellen MacArthur Foundation, 2016). A decline in soil quality
results in lower crop productivity. Agricultural residue burning elevated the soil temperature up to
33.8-42.2 degrees Celsius, up to a depth of 1 centimetre (cm), which affects soil ecology (Singh, 2018).
Because of the increasing temperature of the soil, the carbon-nitrogen equilibrium is increasing in the
upper three inches of the soil. The carbon is emitted to the atmosphere in the form of CO2, and
nitrogen is converted to nitrate (Singh, 2018). However, not all the paddy straw can be extracted in a
sustainable way. Maintenance of soil fertility generally deals with the question how much agricultural
residue can be sustainably removed without long-term negative effects on agricultural productivity of
the land. A part of the paddy straw needs to be incorporated into the soil. The amount of straw that
needs to be incorporated into the soil to maintain soil quality will depend on crop yields, soil type
(texture), and on the climate (Bakker et al., 2013).

2.4.3 Economic
In the arising circular economy, there will be economic opportunities for both businesses and citizens
(Pankaj, 2012). In addition, management and supplying of the crop residues, for converting it to other
upscale products, is a source of additional income generation for the farmers (MVO Nederland,
2019). For farmers the possible economic opportunities are important. From the economic standpoint
of the farmer burning the crop residues is economic the most advantageous, even when they know
about the environmental damage it causes. For farmers it is important to understand the economic
use of crop residue to change the problem of burning it (Bhuvaneshwari, 2019).
The circular economy could deliver benefits for the local inhabitants in India, such as an
increase of the disposable income for farmers. There will be a reduction of the costs for farmers. For
example, the production costs will be lower through the more productive utilisation of inputs. This has
to do with the more intensive use of raw materials and the cheaper waste streams. The farmers will
earn more, because the waste that is normally burned, is now being used as a raw material for new
products that will be sold (Pankaj, 2012). However, the rise of the disposable income is in part
dependent on the health of the global economy of India and prospects for sustained growth in the
economy. In the case of the agriculture, there is seen big growth in the past of this sector. By 2030, the
demand for the top four agricultural products, rice, wheat, soy and maize, is expected to rise 40-50%
compared to 2010 (Ellen MacArthur Foundation, 2013).
Because of the recycling process in the circular economy, there will arise new innovative and
unique products. Business opportunities are arising in circular agricultural projects (Agamuthu, 2015).
The circular economy could help to attract consumers and employees that are increasingly aware of
the social and environmental impacts caused by their consuming choices and their employers.
Moreover, the employment will increase with these new products and markets that will arise (Ellen
MacArthur Foundation, 2016). There will be a job creation because of the expected lower prices across
sectors and to the labour-intensity of high-quality recycling activities and higher skilled jobs in
remanufacturing (Ellen MacArthur Foundation, 2015b). The new employment opportunities that are
created, will improve the rural livelihood and provided new income opportunities to farmers
(Agamuthu, 2015).
In the circular economy there will be opportunities in the economic growth in India, which
would be achieved through a combination of increased revenues from new circular activities. Highgrowth markets like the agricultural sector in India can achieve competitive advantage over mature
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economies by moving to a circular economy (Ellen MacArthur Foundation, 2015b). The circular solution
of MVO Nederland will promote economic benefits for the farming sector (MVO Nederland, 2018). The
economic growth is measured by the real Gross Domestic Product (GDP). All goods and services that
businesses produce in the country for sale are included (Chappelow, 2019). With the possibility of
increase of the export of new circular products, the economic growth can be influenced in a positive
way. The opportunities of an increase of the disposable income and an increase of the employment,
can benefit the economic growth (Ellen MacArthur Foundation, 2013).

2.4.4 Overview opportunities
In the paragraphs before, the most relevant potential opportunities for the farmers in Haryana and
Punjab are identified when there will be a transition from the traditional linear agriculture to the
circular solution. The opportunities are divided in three different perspectives: social, environmental
and economical. In the following table an overview is made of the most relevant opportunities for the
local farmers in Haryana and Punjab.
Social
Environmental

Economic

Stronger links between stakeholders
Offers a solution for health issues
Decreasing of emission air pollutants
Better soil quality
More efficient use of resources and decreasing waste
Economic growth
Increasing disposable income
Increasing employment for the farmers

Table 2: Opportunities in circular projects (Created by the author, 2019)

In the paragraph about operationalizing the TBL (paragraph 2.7), it will be explained how the
opportunities in the three perspectives are measurable for the project of MVO Nederland.
Furthermore, in this paragraph only the opportunities of circular projects are mentioned, the potential
risks will be identified in the following paragraph.

2.5 Risks circular agricultural projects
In this thesis the focus is on the opportunities of the circular projects, however it is important to be
aware of potential risks that can be caused by the project. According to the Ellen MacArthur
Foundation, it could be risky to switch from a linear business model to a circular one because of
potential negative effects that could arise when the existing model will be changed (Ellen MacArthur
Foundation, 2015a).
With the adoption of the SDGs, organisations are identifying opportunities to advance them to
put the society on a secure footing. However, it is important to consider how the achievement, or
under-achievement, of the SDGs will affect the current system through making the transition to a
circular economy, and what potential risks it will bring for the existing system. Instead of achieving the
opportunities, there could also arise negative effects in the transition process. The potential benefits
and the potential risks will influence the success of the project (Ritzén & Sandström, 2017). The SDGs
are an instrument in seeking to make an impact. However, seeking to make an impact and managing
potential risks, are considered two completely different things. For making an impact, it will be
important knowing about the potential risks and mitigating these risks on the long term (Schellekens
& Van Toor, 2019). In the following table, some important potential risks in the project of MVO
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Nederland are mentioned. These risks are not further explored in this thesis, because the focus of the
research is on the opportunities.
Social

Environmental

Economic

Social differences between small and large land holding farms
could increase, because of the different development of the
circular agriculture in the farms (De Wit, Bardout, Ramkumar, &
Kubbinga, 2016).
If the circular economy will generate more income for the farmers,
the rice production could grow, what could cause water shortages
(Schröder, Anantharaman, & Anggraeni, 2019; Van Geest, 2019).
Soil quality could be worse instead of better when the straw will be
moved and not brought back into the soil (De Wit et al., 2016; Ellen
MacArthur Foundation, 2016).
By selling the paddy straw, alternative uses of paddy straw, cattle
feed, must be replaced (Van Geest, 2019).
The increased disposable income could not give a better lifestyle,
the extra income can also be spent on life-deteriorating products
such as alcohol (Ghisellini, Cialani, & Ulgiati, 2016; Schröder et al.,
2019).
The new jobs that will arise because of the circular solution are not
fitting in the capacities of the local farmers (Schröder et al., 2019).

Table 3: Risks in circular projects (Created by the author, 2019)

2.6 Linking the concepts
In the introduction it is mentioned there will be attention for the link between reaching a circular
economy in India and for the influence this will have on achieving the SDGs that are chosen in this
research project. To link the SDGs with the circular economy, it is relevant first to know what the
relationship is between sustainable development and a circular economy. As mentioned before,
originally, sustainable development was defined as: “a development that meets the needs of the
present generations, without compromising the ability of future generations to meet their own needs”
(Ellen MacArthur Foundation, 2015b; Korhonen et al., 2018; WCED, 1987). In this definition, the
existence of ecological limits raises. In the literature reveals that one of the main goals of circular
economy is decoupling economic growth or economic development from utilization of finite resources.
In most of the literature, sustainable development and circular economy are presented as coherent
and interdependent disciplines and viewed circular economy as a tool for sustainable development
(Suarez-Eiroa et al., 2019). Geissdoerfer et al. (2017), supported that there is a clear relationship
between sustainable development and circular economy. Circular economy is necessary and beneficial
to reach the targets of sustainable development
In scientific literature mostly the circular economy is seen as a relevant practice for
implementing the SDGs. The article of Schroeder, Angraenni and Weber (2018) is about interlinkages
between circular economy and SDGs. The study explores the extent to which circular economy
practices are relevant for implementing the SDGs in a developing country context. The research
concludes that the circular economic practices can be used for achieving some of the targets of the
SDGs. In addition, to the direct contribution, implementing circular economic practices can also
contribute indirectly to the SDGs; SDGs can also contribute positively to the uptake of circular economy
globally. Circular economy can influence the achievement of the certain SDGs in a positive way
(Schroeder, Angraenni & Weber, 2018).
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Central in the literature about sustainable development is the concept of the Triple Bottom
Line (TBL) of Elkington. This accounting framework went beyond the traditional measures of profits,
return on investments and stakeholders’ value to include environmental and social dimensions. The
Triple Bottom Line incorporates three dimensions of performance: social, environmental and financial.
The TBL dimensions are also commonly called the three P’s: people, planet and profit (Elkington, 1999;
Slaper & Hall, 2011). The circular economy can be placed in the intersection between the ecological,
economic and social dimensions of sustainable development. In the circular economy all the three
pillars are important (Stahel, 2005).
In this thesis, the TBL is used to link the opportunities of circular projects with the earlier
mentioned relevant SDGs for the project of MVO Nederland. The TBL is used as concept to link the
opportunities and SDGs, because the categories of people, planet and profit of the TBL are good
‘measurable’, when it is operationalized. By operationalizing the Triple P of the TBL a list of
opportunities and indicators arises based on the previously mentioned potential opportunities, that
are important for achieving the relevant SDGs for the project of MVO Nederland is created. The SDGs
are linking social, economic and environmental aspects of goals. The SDGs are attempting to balance
all three dimensions of sustainable development in a holistic approach (Ferro et al., 2019). The
conceptual model that is arising from linking these different concepts, will help to answer the research
question: “What are potential opportunities, set off against potential risks, for farmers in the region
of Punjab and Haryana in India, when the burning of paddy straw is avoided and there is chosen for a
circular solution?” The potential opportunities are the opportunities for the farmers translated in the
social, environmental and economic perspective of the SDGs.

2.7 Operationalizing Triple Bottom Line
In this paragraph the TBL will be operationalized. This operationalization is done by using the
opportunities that are mentioned earlier. The opportunities have been formulated through a literature
review. These opportunities are in this way translated in the Triple P and can be linked with the SDGs.
To make the Triple P ‘measurable’, there are also indicators formulated. These indicators are selected
based on the availability of data and literature. With help of the comparison of these indicators in the
linear situation and the circular situation, it can be estimated if there will be a change when the circular
solution of MVO Nederland is opted instead of the current linear situation.
People
This has to do with the social health and well-being of the local community in Punjab and Haryana
(Slaper & Hall, 2011). In this thesis there are various variables that are used to identify the impact of
this perspective:
➢ Reducing smog in the air in the area of Punjab and Haryana
o Particulate matter in the atmosphere
➢ Reducing health problems for the farmers caused by effects of burning the paddy straw in
Punjab and Haryana
o Hospital visits
o Costs for medicines caused by illness through air pollution in the burning period
o Loss of working days caused by illness through air pollution in the burning period
➢ Increasing multi-stakeholder partnerships in the agricultural sector
o Mutual understanding and trust between farmers and stakeholders
Planet
This should represent natural resources, it should refer to the resources, footprint and use of energy
of companies (Slaper & Hall, 2011). The following variables are used in this thesis to identify the impact
of this perspective:
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➢ Reduce the emission of air pollutants in the area of Punjab and Haryana
o Emission of CO2, N2O, CH4, CO, NH3, NOX, SO2, NMHC and VOC
➢ Better soil quality
o Nutrient in the soil
➢ More efficient use of the resources in the agricultural sector
o Carbon footprint of paddy straw products
➢ Reduce waste generation in the agricultural sector
o Amount of paddy straw that is burned
Profit
This should be concerned about the economic well-being of the local farmers and the influence of the
overall economic situation in the region of the project (Slaper & Hall, 2011). The next variables will be
used to identify the impact of this perspective:
➢ Increasing the disposable income for farmers
o Health costs
o Private costs for the farmers
o Average price of selling paddy straw
o Costs of collecting paddy straw with machines
o Costs of fines for burning the paddy straw
➢ Increasing the employment in the agricultural sector
o Opportunities for new jobs
➢ Increasing economic growth of the area in Punjab and Haryana
o Gross Domestic Product (GDP)

2.8 Conceptual Framework
To make a link the operationalized TBL to the SDGs, it is relevant to know what the SDG entails. In the
following table, a definition per relevant SDG is given, formulated by the United Nations (Sustainable
Development Goals, 2019).
SDGs
SDG 3 ‘Good health and well-being’

SDG 9 ‘Industry, innovation and infrastructure’

SDG 12 ‘Responsible production and
consumption’

Definition
Ensuring healthy lives and promoting the wellbeing at all ages is essential to sustainable
development. The goal focuses on providing
more efficient funding of health systems,
improved sanitation and hygiene, increased
access to physicians and more tips on ways to
reduce ambient pollution.
This goal focuses on supporting economic
development and human well-being, with a
focus on affordable and equitable access for all.
It is about promoting inclusive and sustainable
industrialization, and significantly raise
industry’s share of employment and gross
domestic product.
Sustainable consumption and production are
about promoting resource and energy
efficiency, and providing access to basic
services, green and decent jobs. Its
implementation helps to achieve overall
development plans, reduce future economic,
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SDG 17 ‘Partnerships for the goals’

environmental and social costs and strengthen
economic competitiveness.
A successful sustainable development agenda
requires partnerships between governments,
the private sector and civil society. These
inclusive partnerships built upon principles and
values, a shared vision, and shared goals that
place people and the planet at the centre, are
needed at the global, regional, national and
local level.

Table 4: Definitions Sustainable Development Goals (Sustainable Development Goals, 2019)

In the following table, the opportunities are linked to the SDGs and divided under the Triple P of the
TBL. Using this table, it will be clear for the SDGs which of the concept of the Triple P they represent.
People
SDG 3 ‘Good health
and well-being’

Planet

Profit

- More efficient use of
the resources in the
agricultural sector

- Increasing economic
growth of the area in
Punjab and Haryana

-Reducing smog in the
air in the area of Punjab
and Haryana
-Reducing health
problems for the farmers
caused by effects of
burning the paddy straw

SDG 9 ‘Industry,
Innovation and
infrastructure

- Increasing the
disposable income for
farmers

SDG 12 ‘Responsible
production and
consumption’

- More efficient use of
the resources in the
agricultural sector
- Reduce waste
generation in the
agricultural sector
- Reduce the emission of
air pollutants in the area
of Punjab and Haryana

- Better soil quality
-Increasing multistakeholder partnerships
in the agricultural sector
Table 5: Concepts of the research (Created by the author, 2019)

SDG 17 ‘Partnerships
for the goals’

24

- Increasing the
employment in the
agricultural sector
- Increasing economic
growth of the area in
Punjab and Haryana
- Increasing the
employment in the
agricultural sector

To estimate in what way the relevant SDGs for this project achieve the potential opportunities,
interviews will be an important method to get data. The interviews are done with actors of the project
of MVO Nederland. To interview these experts, use their knowledge and to link their knowledge with
each other, there will arise an overview of the potential opportunities for the farmers in the project of
MVO Nederland. The knowledge of the interviewees will be supplemented with relevant literature,
this can be grey literature or scientific literature based on other circular projects in the agriculture in
Asia.
The earlier mentioned indicators of the opportunities in the perspectives of people, planet and
profit are the measure for a rating of +, +/- or -. An opportunity gets a +, when the change will be
positive in the circular situation compared to the linear situation. For example, when the interviews
and literature show there will be a decrease of smog in the air in the area of Punjab and Haryana, the
opportunity ‘reducing smog in the air in the area of Punjab and Haryana’ will get a +. On the other
hand, an opportunity will get a -, when the change will be negative in the circular situation compared
to the linear situation. When the interviews and literature show there will not be a decrease, but an
increase of smog in the case of the circular solution compared to the linear solution, this opportunity
will get a -. An opportunity gets the rating of +/- when it is stated in the interviews and literature there
will not be a direct change in the circular solution compared to the linear solution in a negative or in a
positive way for the farmers in Haryana and Punjab. The rating of the +/- is also for the opportunities
in the case there is not enough relevant data available about the change for these opportunities for
the farmers in Punjab and Haryana. There will be a table with these overall rankings for each
opportunity in paragraph 4.3. In the next chapter, the methodology is discussed in more detail.
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3. Methodology
This chapter elaborates on the methods of the research. To explain the research methodology, the
onion of Saunders et al. (2015) is used. First the research philosophy and the research approach will
be explained, after the research strategy and choices are discussed and furthermore the data collection
techniques and analysis procedures are explained.

3.1 Research philosophy
Research philosophy is about the development of knowledge and about the nature of knowledge. The
research philosophy that is adopted contains important assumptions that will underpin the research
strategy and the methods that are chosen (Saunders et al., 2015). The research philosophy can be
viewed in two ways: ontologically and epistemologically (Bryman, 2012). The ontology is about the
nature of social entities and about what exist. In an objectivist way, we can say that reality is objective,
external to social actors. According to subjectivism, reality is constructed by its actors. Epistemology is
about the creation of knowledge and about what knowledge is or should be. In the case that social
sciences are studied according the same principles as natural sciences, we can speak about positivism.
The opposite of positivism is interpretivism (Bryman, 2012). Positivism and interpretivism could be
placed in a continuum.
This research can be placed in the subjectivism and interpretivism sided of the continuum. This
means that the research operated within the social constructivism paradigm. It is assumed that reality
is constructed, local and specific (Guba & Lincoln, 1994). In this thesis it is important to focus on the
actions of the social actors. In the subjectivism the focus is on design partnerships and people’s motives
to continue to engage or disengage them (Saunders et al., 2015). The farmers in Punjab and Haryana
are the central group of stakeholders in this research. For the farmers, the potential opportunities that
arise through the project of MVO Nederland must be positive, otherwise there are no benefits for
them to make the transition from the current linear situation to the circular situation. As a researcher
it is important to understand the farmers and their actions. However, not all the stakeholders in the
project of MVO Nederland have the same view on what the relevant opportunities are. The partnership
of MVO Nederland and to make the transition to a circular economy is a clear example of something
that is a social construction. Furthermore, in the view of interpretivism there is a focus on the
differences between humans in their role as social actors. This emphasises the difference between
doing research to people in contrast to objects. The role of the people is interpreted. The challenge in
this research is to the social world of the farmers and to understand their point of view (Saunders et
al., 2015).

3.2 Research strategy and research design
The research strategy is a guideline for the research, it is the general plan of how the research
questions will be answered (Saunders, Lewins & Thornhill, 2015). There are two different research
strategies: quantitative research and qualitative research (Bryman, 2012). This thesis is qualitative
research and aims to qualify results rather than quantify them. This is suitable, because the aim of the
research is to identify the opportunities for the local farmers in Punjab and Haryana when there is
chosen for a circular solution and burning the rice straws will be avoided. The potential opportunities
will be divided in the categories of people, planet and profit. These concepts are better to describe in
a qualitative research relative to a quantitative research, because of the fact that qualitative research
is more focused on words then only on numbers in the data collection (Bryman, 2012). Furthermore,
26

the research is about the meaning or purpose of actions and to understand these. Another benefit of
qualitative research over quantitative data is that quantitative data in its effort to only study variables,
it strips them for their context (Guba & Lincoln, 1994). Nevertheless, in this thesis next to qualitative
data, also quantitative data is used that is described and interpreted in a qualitative manner. This
because the context of these data is important, because any decisions are made completely embedded
in their context. In this case, it is important to understand why the farmers are burning the paddy straw
in the current situation before the solution is implemented. In this way, it can be estimated if the
potential opportunities in the circular solution can be a motivation for the farmers to make the
transition.
There are various ways to conducts this research: experiment, survey, case study, action
research, grounded theory, ethnography and archival research. The design of this research is a case
study. The case study shows a detailed and intensive analysis of a single case and gains a rich
understanding of the context of the research and the processes being enacted (Saunders et al., 2015).
In this case, the research focuses on avoiding burning the paddy straw and make the transition to a
circular solution in the area of Haryana and Punjab. Because of the project of MVO Nederland, the
focus of this research is on this specific case. In this thesis choosing for a case study has some
advantages. First, it offers the possibility for an in-depth study. It gives a holistic view, by not only the
showing on the answer of ‘what’, but also the answer of ‘why’. It offers the change, to go into detail
on concepts, processes and questions (Denscome, 2003). This research not only focuses on what
opportunities there can be for farmers, but also why and how these opportunities arise. According, to
Denscombe (2003), another advantage of case study research is that it makes it possible to use
multiple sources and methods for the data collection. In this thesis this is useful, because a
combination of doing interviews and doing literature research to different forms of data (qualitative
and quantitative) will be possible. The use of multiple methods can contribute to the validity of the
research.
Furthermore, important to mention is that in the role of a researcher, there must be attention
for own values and assumptions that can influence the research (Yin, 2009). Also, the ethics of the
interviewees must get some focus. Before the interviews, the interviewees must be well informed
about the research project. They must get information about the content of the research and about
the procedures of the interviewing, for example about recording the interview. Also, the participants
must know in what manner and where the data will be used for. Because in this thesis only
stakeholders of the project of MVO Nederland are interviewed, most of the interviewees were already
well informed about what will be done with the interviews and the information they give. Before the
interview there has already been e-mail contact about the interview questions and about their specific
knowledge to answer these questions.
When there is chosen for doing case study research, there can also be some criticism. This
criticism is most of the times about whether generalisation of the research is possible. The possibility
of generalisation depends on how much the case is like others. In order to compare the case to others,
there must be significant factors in the research that show how cases can be compared on these factors
(Denscome, 2003). In this research, factors of comparison could for example be geographical
characteristics, the agricultural sector and its influence of other projects in the circular economy.

3.3 Research methods
In this section, the methods of data collection are described and the data analysis which are used in
this research. In this thesis, qualitative methods are used for data collection.
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3.3.1 Interviews
One method for data collection is interviewing. The interviews that were used, were semi-structured
interviews. In semi-structured interviews, a list of themes and questions is used during the interview
to cover all the themes. However, the interviews can vary as a result of what the interviewee says
(Saunders et al., 2015). In this research, interviews seemed to be relevant, because of the fact they
have an exploring character and can give a relevant focus on the involved stakeholders in the project
of MVO Nederland. There is chosen for semi-structured interviews, because of the informal tone and
the possibility of an open response from the participants (Clifford, French, & Valentine, 2010). This
method is also useful in gaining insight into the values of, and relationships between the relevant
stakeholders in the project of MVO Nederland. Another important aspect of semi-structured
interviews is the fact that it creates some structure for the interviewer and make sure that the different
interviews can be compared.
The interviewees consisted of stakeholders involved in the project of MVO Nederland. Criteria
for the interviewees were, that the interviewee has to be involved in the project of MVO Nederland,
this could be done in doing research, living in the area of Punjab and Haryana, or working at a relevant
company that is involved in the project. Nancy Alexaki from MVO Nederland was involved in inviting
interviewees and she introduced me as a researcher to the interviewees. After I invited the
interviewees for the actual interview. It can therefore be assumed that respondents were picked who
were involved in the project and were already familiar with MVO Nederland. The interviews were
focused on the information that is needed to identify the potential benefits for the local farmers in
Punjab and Haryana in the perspectives of people, planet and profit. So interviewing actors who were
not involved in the project, like government officials, or interviewing local farmers, could also be
relevant. Unfortunately, because of the fact it was not possible to visit India, the defective means of
communication of the farmers and the limited time for the research, I choose to focus the interviews
on the relevant actors in the project of MVO Nederland. Furthermore, the actors that are interviewed,
already had knowledge about the possibilities with paddy straw and were also working in the
agricultural field in India or in The Netherlands. These actors not only could give me relevant
information during the interviews, but also could help me to get some relevant additional data. Most
interviews were done via Skype, this is because some interviewees were not able to meet face-to-face
because they live in India, also some interviews were done through the telephone. The actors that are
interviewed all were involved in a different stage of the project and have different interests in the
project of MVO Nederland. A list of all interviewees can be found in appendix, this appendix also gives
an overview of the focus of the knowledge of each interviewee (appendix 1). Moreover, the knowledge
of the interviewees is divided in the different opportunities, not all the interviewees had the same
interview subjects and questions. All interview transcripts will be added to a separate appendix.
To operationalize the research questions, the sensitizing concepts in chapter 2 were used,
which were then incorporated into interview questions. The interview questions are made, in a way
that it will be possible to make estimations about the impact and get a list of the potential
opportunities and their indications. The interview questions (appendix 2), are divided in different
groups. The first questions were about the current situation. Because I was not able to go to India and
observe the situation with my own eyes, it was helpful to interview actors who live in the research
area. It is important to have a clear picture of the current situation around burning the paddy straw.
This will be crucial, because the current situation must be compared with the new situation, without
burning the paddy straw. This comparison will be important to analyse the potential benefits for the
local farmers. After the focus of the interview will be on the needed information for the analysis of the
potential opportunities divided in the groups of people, planet and profit (appendix 2). During the
actual interviews, the guides were used mostly as a topic list, not so much set questions.
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3.3.2 Literature review
Like earlier mentioned, case study research offers the opportunity for using multiple methods
(Saunders et al., 2015). Another important method in the data collection is the use of sources on the
internet with data available about the current situation in India focused on the impact of burning the
paddy straw on the environment and the impact for the farmers in a social and economic way. With
data available about what, in all probability, will change when a more circular solution is opted. A
comparison can be made with these data between the current situation and the situation with a
circular solution instead. The internet sources that are used are scientific literature, research reports,
policy documents, newspaper articles and government statistics.
The search to relevant data started to ask the interviewees if they had relevant data about the
different opportunities in the perspectives of people, planet and profit. Some interviewees already did
some research to several opportunities. They especially could help me with finding data about the
hospital visits, data about the amount of air pollution and numbers about the amount of fines for
burning paddy straw and selling the paddy straw. Also, the interviewees had access to local
newspapers that gave relevant information about the current burning problem in the area.
Furthermore, ‘google scholar’ was used for finding scientific data with different search terms focused
on each opportunity and their indicators. For example, for the people perspective there were many
scientific journals about the health issues caused by burning the paddy straw. For the planet
perspective there were many scientific journals about emissions caused by burning the paddy straw
and about the soil quality. For the profit perspective, the relevant scientific journals were especially
focused on the costs for the farmers caused by burning the paddy straw. Also, there were some policy
documents available and some governments statistics who made it possible to estimate the increase
of jobs and the economic growth in India. The documents also gave information about the problems
in the current situation and the motivation of the farmers. These documents were found by using
searching on ‘google’, with terms focused on the indicators of the opportunities.

3.4 Data analysis
In the qualitative data analysis, three steps were undertaken: data managing, data analysis and data
interpretation. First, raw data must be managed. The researcher must check the data to establish if
there are no obvious flaws. For data management, data reduction is fundamentally. The large amount
of data the researcher has gathered, by the literature of the interviews, must be reduced, so the
researcher can make sense of it (Bryman, 2012). Furthermore, the analysis of qualitative data is about
coding the data. Bryman (2015) defines coding as “reviewing transcripts and/or field notes and giving
labels (names) to component parts that seem to be potential theoretical significance and/or that
appear to be particularly salient within the social worlds of those being studied”. After there will be a
data interpretation, the role of the researcher is important in this process. The data must be
interpreted as objective as possible (Saunders et al., 2015). In the data interpretation phase, in my role
as a researcher, I took distance from my own attitudes.
For managing the data received from the interviews, the interviews were recorded and then
fully transcribed. The transcriptions of the interviews will be analysed by coding by hand. This choice
is made because the answers of the questions could be diverse and it was also possible to do this by
hand because of the limited number of interviews that were done. When all interviews were finished,
they were analysed using a code frame. It contains codes based on the opportunities from the
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theoretical framework, divided in the categories of people, planet and profit. In the following table the
codes that are used can be seen.
People
Yellow: Reducing smog in the
air in the area of Punjab and
Haryana

Planet
Pink: Reduce waste generation
in the agricultural sector

Profit
Green/blue: Increasing the
disposable income for farmers

Light green: Reducing health
problems for the farmers
caused by effects of burning
the paddy straw in Punjab and
Haryana

Blue: Reduce the emission of air
pollutants in the area of Punjab
and Haryana

Green: Increasing the
employment in the
agricultural sector

Light blue: Increasing multistakeholder partnerships in
the agricultural sector

Red: More efficient use of the
resources in the agricultural
sector

Purple: Increasing economic
growth of the area in Punjab
and Haryana

Grey: Better soil quality
Table 6: Codes used for the interviews (Created by the author, 2020)

When the transcripts are coded, they can be used for the analysis and interpretation. The coding and
interpretation of the codes will be done in the following steps, inspired by an article from Saldana
(2009):
1. The interviews were transcribed.
2. Relevant sentences of the interviews were grouped into the categories (TBL and/or
opportunities) of the theoretical framework and were given a code.
3. All codes that were structured in the sub-categories, like in the theoretical framework, in a
table for a complete and comprehensive overview.
4. In the overview table, the codes are summarized in a table in appendix 3 and if necessary,
translated for each sub-category per interview to give the relevant main idea of the
interviewee.
5. For all the codes a rating with a +, +/-, or - is given in the table, to give an overview what the
impact is when there will be stopped with burning the paddy straw according to the
interviewee (appendix 3).
6. The most important sub-categories and connections found between the different categories
were examined according to relevant academic literature and grey literature. Both academic
literature and grey literature were used for the analysis to be of both academic and practical
relevance. Furthermore, the categorisation was checked with two experts in the field for
reliability.

A preference for manual analysis took over – selecting, categorising and interpreting data right away
and in a preferred way – and that is where the first step in data interpretation took place. During the
interpretation the emphasis is laid on giving for each code in each interview a +, +/-, or a -. In chapter
2, it is explained how this is determined. From this interpretation, general conclusions were drawn in
order to answer the research question.
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3.5 Reliability and Validity
Reliability is about the question whether the results of the research are repeatable (Bryman, 2012).
Reliability refers to the extent to which your data techniques or analysis procedures will yield
consistent findings (Saunders et al., 2015). It is important, a later researcher can follow the same
procedures and find the same results with the same research case. When interviews are used as a
research method, it can be hard to speak about reliability. This because of consistency and objectivity
are hard to achieve in the research. It is important to explain all the decisions that are made in the
research (Denscombe, 2003). In this thesis, the research is kept transparent as possible, through
describe and explain the decisions that are made. Through this strategy, reliability is realised.
Validity is about the question whether the findings of the research represent the real world.
When someone else conducted the research, it should be possible for this person to draw the same
conclusions (Yin, 2011). The concept of validity is concerned with the integrity of the conclusions that
are generated during the research process (Bryman, 2012). For the concept of validity, the relationship
between different variables in the research is important (Saunders et al., 2015). The conclusions should
justice the complexity of the findings and not simplify this (Denscombe, 2003). To secure validity in the
research, it could help to use multiple methods. In this research, this was hard, because of the limited
possibilities through the fact that fieldwork was not possible. However, there is chosen for interviews
with different kind of stakeholders and many different forms of literature, like scientific literature,
reports, databanks and research reports. Much as possible pieces of evidence are used to support the
conclusion of the research question. In this way the potential lack of internal validity in this research is
minimised. Furthermore, there is the external validity, it is important to ask if the research results are
generalisable: whether the findings be equally applicable to other settings (Saunders et al., 2015). The
purpose of this research was not to produce a theory that is generalisable to all settings. However, the
case can be compared with other similar cases in Asia. Factors of comparison could for example be
geographical characteristics, the agricultural sector and its influence of other projects in the circular
economy. The research can also be interesting for other areas in Asia where the agriculture in rice
plays a big role.
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4. Findings & Results
This chapter describes the findings and the results of the research. In the first part, the current situation
is described. In the second part, the results are described and analysed per category. And third, an
overall analysis is given, in which the most remarkable results and important insights are indicated.
Furthermore, it is important to note that the currency used in this thesis is Indian National Rupee (INR).
The exchange rate on February 14, 2020 give an indication about the exchange rate of INR to Euro’s is
around 0,013 Euro.

4.1 Current situation
In this paragraph the current situation around managing the paddy straw in Punjab and Haryana is
described. Before the potential opportunities for the farmers in Punjab and Haryana will be identified
when there is chosen for a circular solution, it is crucial to have a clear picture of the current situation
around burning the paddy straw. The comparison between the current situation and the circular
situation will allow the identification of opportunities when the transition is made

4.1.1 Area
The project focuses on northern neighbouring states in India Punjab and Haryana. Haryana is the 22nd
largest state of India and is 44.212 square kilometre. The state has approximately 28 million residents.
Haryana is the 10th largest state of rice cultivation. Punjab covers an area of 50.362 square kilometre
and is the 20th largest state of India. Furthermore, the state has also around 28 million residents like
Haryana. The third largest rice producing state in India is Punjab (Government of India, 2016). It is
estimated that Punjab and Haryana together produce 28.10 million tonnes of paddy straw. Out of this
amount 11.3 million tonnes of paddy straw are burned. Of the remaining part of paddy straw, 59.79%
of the straw was managed through incorporation in the soil and other measures. In Haryana 16.9% of
the straw was burnt while in Punjab it was 49.47%. Haryana accounted for 11.85% of the straw while
Punjab accounts for 88.15% of the straw burnt in these two States. In the table below, there are some
more specific numbers about the situation around paddy straw management in Punjab and Haryana.
Parameters
Affected districts of crop residue burning
Area under paddy under these affected districts
(lakh ha)*
Area being already managed
Target area

Crop residue generated in these districts
Crop residue utilized
Crop residue burned

Data Haryana
22 districts
14.47 lakh ha (Basmati
7.95 and Non-Basmati
6.49 lakh ha)
7.14 lakh ha
7.3 lakh ha (100% nonbasmati 6.51 lakh ha +
10% basmati 0.79 lakh
ha)
7.93 million metric
tons
6.59 million metric
tons
1.34 million metric
tons

Data Punjab
22 districts
31.03 lakh ha (basmati
5.11 lakh ha and nonbasmati 25.92 lakh ha)
6.61 lakh ha
19.31 lakh ha

20.17 million metric
tons
10.21 million metric
tons
9.96 million metric
tons

* Lakh ha stands for 100.000 hectare
Table 7: Context paddy straw management Haryana and Punjab (Government of India & Ministry of agriculture
and farmers welfare, 2019).
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4.1.2 Reasons to burn paddy straw
There are many different reasons for the farmers to choose for burning the paddy straw. One
important reason is the scarcity of labour for manual harvesting (Lohan et al., 2018). The shortage of
labour was getting worse after the initiation of Mahatma Gandhi National Rural Employment
Guarantee Act (MGNREGA) 2005. The mechanization is increased due to the shortage of labour and
the increased wages during harvesting season. This act led to the reduction in the seasonal migration
of labour from other states (Kumar et al., 2019)
Also, the farm mechanization is one of the reasons for farmers to burn the paddy. The combine
harvester is becoming more popular because of the scarcity of labour and high wages during the
harvesting season, it is cheaper than manual harvesting. Currently, around 70%-90% of the rice in the
North West area of India is being harvested by using combine harvesters (Kumar et al., 2019). However,
this machine is to tend to leave a mass of residue behind and farmers are not prepared to manage
large amounts of residues in the field. If the rice is harvested with the machine, only the top of the rice
with the rice grains is harvested. To gain the rest, the straw (the dry stalk), the farmer must harvest it
separately again. Because this entails additional costs, often the farmer chooses for burning it. The
costs of machine harvesting per acre is INR 3000-4000. The cost of hiring labour to harvest per acre is
INR 4000-5000 + INR 2000 to stamp and separate the seeds. The costs show that it can be quite
expensive to harvest the rice straw from the land, and this is the reason the straw is often been burned.
In other words, when the farmers think from an economic perspective, it is more beneficial to burn
the residue in the field (Singh, 2019).
Category of farmer
Marginal scale farmers: 2.5 acres or less
(1.01 ha or less)
Small scale farmer: 2.5 acres to 5 acres
(1.01 ha to 2.02 ha)
Medium scale farmers: 5 acres to 10 acres
(2.02 ha to 4.05 ha)
Large scale farmers: 10 acres or above
(4.05 ha or above)

Mechanical
INR < 10.000

Manual
INR < 14.500

INR 7500 – 20.000

INR 12.000 – 27.000

INR 15.000 – 40.000

INR 22.000 – 52.000

INR 30.000 >

INR 42.000

Table 8: Costs of harvesting the paddy straw per acre (Kumar et al., 2019; Singh et al., 2019)

A third reason for farmers to burn the paddy straw is the timelines in operation and clearing
the field (Lohan et al., 2018). The time required to prepare the field after rice harvest is the most
important one. The sowing of the wheat must be done in a short period of only 10-15 days. A reason
for why this period is this short, can partly be attributed to ‘The Punjab preservation of subsoil water
Act, 2009’. This Act does not allow paddy transplanting before June 10 to avoid evaporation losses
caused by the high temperatures in the state. Traditionally burning offers a quick solution to empty
the field with remaining paddy. It also facilitates further seed bed preparation for sowing next crop
(Kumar et al., 2019).
A fourth common reason to choose for burning the paddy straw, is the fact that burning is a
swift method is for controlling weeds, insects, diseases and pests. Furthermore, in short terms it will
improve the soil productivity because the residual ash left behind burning behaves as a fertilizer.
However, in longer term it will lead to a loss of further nutrients and organic carbon (Lohan et al.,
2018).
Furthermore, the other potential options for the paddy straw management, such utilization
for biomass production, have been perceived financially unviable due to higher costs of the collection
and transportation of the paddy straw, compared to the price realized by farmers. The demands of
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paddy straw are seen as inconsistent, also the prices are very unpredictable with time and space.
Because of this, the other options for straw management are in a farmer’s point of view seen as
insecure (Kumar et al., 2019). When a comparison is made in the time and resource management with
different options that are possible for paddy straw, it could be seen that burning is a time and resource
poor activity (table 9).

Table 9: Comparison of alternates in terms of requirements for straw management (Kumar et al., 2019).

Due to lack of feasible and financially viable alternatives, and despite being aware about the
detrimental environmental, social, and soil health implications, farmers prefer to burn the paddy
straw. For the other available options, for the farmer it feels they must bear the costs individually
(Kumar et al., 2019).

4.1.3 Managing paddy straw
In the area of Punjab and Haryana there are already several proposals and techniques developed to
manage the paddy straw. The paddy straw had a range of optional values. The use of appropriate farm
machineries could be a manner for managing the paddy crop residues (Kumar et al., 2019). After
harvesting, farmers can choose in situ incorporation of the crop residue in soil. This is seen as the best
substitute for burning the paddy straw on soil in the field site. The crop residues play a significant role
in betterment of soil acidity by releasing bases such as hydroxyls during the decomposition of crop
residues. The crop residues also help in carbon sequestration in the soil (Lohan et al., 2018). It will also
increase organic carbon in soil by 14-29% (Sing et al., 2017).
Resource conservation technologies (RCTs) based farm machinery provides a better promise
in managing paddy residues for improving soil health, productivity, reducing pollution and achieving
sustainable agriculture. Seed planters are extremely useful for managing crop residues for controlling
weeds, conserving soil moisture content and nutrients. In North West India the ‘Happy Seeder’
technology is represented and good for paddy. Happy Seeder consists of a straw managing unit and a
sowing unit in one composite machine. The costs per machine are INR 148133,20 and the estimated
total amount of INR 4666,91 million and INR 856,86 million are required for the two states, to cover
the paddy residue burnt area by direct drilling of wheat in paddy residue mulched fields (Lohan et al.,
2018).
Also useful is the collection of residues for off farm uses (Lohan et al., 2018). In some parts of
Northern West India, straw reapers will collect the straw from the field and when the residue is carries
out of the field a part of the paddy straw is useful for animal feed. Also, the energy industry is
approaching the farmers for their paddy straw (Singh et al., 2017). For removal and collection of straw,
after combine harvesting and using it for off farm uses, straw baler machines are a very promising
technology and commercially available. Baler makes rectangular or round bales by collecting the loose
straw from the ground. The baler provides a solution for straw management in an environmentally
friendly way (Lohan et al., 2018).
However, until now, all these management forms seem to be ineffective, the incidences of
burning paddy straw are still increasing. The biggest reasons for failure of these measures and
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management forms are that these are scattered and straw utilization capacity is limited. It can be
concluded that the available alternatives of burning the paddy straw are not enough to meet the
requirements of all the farmers (Kumar et al., 2019). Moreover, the current farmers are shaped by the
generations before them, they are only responsible for producing the crops and the residue is not their
responsibility. This could be changed by awareness campaigns. Next to this, the farmers should also
be informed about the advantage of reduced agrochemical costs due to the utilization of crop residue
in agricultural land. For this step it will be important that the awareness campaigns are aligned with
the implementation of practical solutions, that will empower the farmers also economically
(Buvaneshwari et al., 2019).

4.2 Results
In this paragraph the findings and the results of the research are presented. This paragraph focuses on
the impact of the potential opportunities for the farmers in Punjab and Haryana, when a transition to
the circular solution is made and the paddy straw is not burned anymore. First, the thesis outlines the
potential of paddy straw as a natural resource for other products. After that, the results are divided in
the three perspectives of the Triple P: people, planet and profit. The results in this section are focussing
on a situation where the paddy straw is not burned anymore. In this case it is not taken into account a
part of the paddy straw will be incorporated into the soil in the project of MVO Nederland.

4.2.1 Potential of paddy straw
Crop residue is not waste but rather a useful natural resource. The estimated quantity of nutrients in
paddy straw is 39 kg/ha Nitrogen (N), 6 kg/ha Phosphorus (P), 140 kg/ ha Potassium (K) and 11 kg/ha
Sulphur (S), when this is transformed to money it becomes INR 424 ha−1 of N, INR 96 ha−1 of P and
INR 231 ha−1 of S, a sum equal to INR 751 ha−1 (Kumar et al., 2015). Rice straw contains materials that
can benefit the society as its value is less than costs of collection, transportation and processing for
beneficial uses (Kaur, Bhardwaj, & Lohchab, 2017).
Rice straw can be used to make packaging material or paper. The open structure of rice straw
allows easy diffusion and penetration of chemicals and forms good paper pulps by cooking rice straw
at atmospheric temperature. Compared to wood-based materials, rice straw also contains less lignin
content, therefore, it needs less drastic cooking conditions during the pulping process. The acid soluble
lignin in rice straw represents the syringyl units associated with high delignification rate. It can be
concluded that paddy straw is an economical and eco-friendly raw material for pulp and paper
industry. Converting the paddy straw to valuable raw material in the production of paper, is an ecofriendly approach for waste management. Any raw material in pulp and paper industry will firstly be
converted into fibrous mass, called pulp. During pulping the bonds present within the chemical
constituents of raw material are ruptured systematically (Kaur, Bhardwaj, & Lohchab, 2017).
Furthermore, paddy straw can be transformed to panels. For example, these panels can be used for
furniture, gift boxes, doors, kitchens and displays (Elbersen & Keijsers, 2019). Other circular products,
identified in the course of the project of MVO Nederland, which could be made from paddy straw are
packaging and silica extraction. The processing of the paddy straw, because of its high amounts of silica
remans a challenge. However, it is generally known that the extract of silica from the paddy straw is
viable, and it may be used in the production of car tires and solar panels (Alexaki, van den Hof & Jol,
2019).
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4.2.2 People
In this section the focus is on the people perspective. It will be identified and estimated if, after
choosing for a circular solution, the smog in the air in the area of Punjab and Haryana is reduced, if the
health problems of the farmers that are caused by burning the paddy straw will be reduced, and if
there is an increase in multi-stakeholder partnerships in the agricultural sector.

4.2.2.1 Smog
Burning the paddy straw in open field results in emissions of harmful chemicals and smog. These air
pollutants have toxicological properties and influence the health circumstances in a negative way
(Kumar et al., 2015). Crop residue burning increases the Particulate Matter (PM) in the atmosphere.
Usually PM in the air is categorized as PM2.5 and PM10 based on the aerodynamic diameter and
chemical composition (PM2.5 or fine, particulate matter with aerodynamic diameter <2.5 µm and
PM10 or coarse, particulate matter with aerodynamic diameter <10 µm). Lightweight particulate
matter can stay longer in the air and can travel a longer distance with the wind. The weather conditions
could worsen the effect of particular matter, this causes smog. The WHO standard of permissible levels
of PM2.5 in the air is 10 µg/m3. India’s National Ambient Air Quality Standard (NAAQS) sets the
permissible level of PM2.5 at 40 µg/m3. Nevertheless, in Punjab, the annual contribution of PM2.5 due
the burning of paddy straw, was estimated to be around 60 to 390mg/m3. In both states, Punjab and
Haryana, a mean value of 98 µg/m3 is measured. This is at least twice the number than the Indian
standard and almost ten times higher than the WHO standard (Bhuvaneshwari et al., 2019).
The intense smog caused by crop burning and exacerbated by weather and climate factors are
believed to affect the health and well-being of millions of people in and around Punjab and Haryana.
The degree to which smog is caused by burning the paddy straw has not been fully quantified.
However, it is shown there is an increase of smog in the burning period in and around Punjab and
Haryana. This increase can be attributed to burning the paddy straw (Singh & Kaskaoutis, 2014). It can
be concluded that when the paddy straw is not burned anymore and there is chosen for a circular
solution, the smog in the air will decrease.

4.2.2.2 Health problems
In Haryana and Punjab more than half of the people live in the rice burning areas and are directly
exposed to air pollution due to burning the paddy straw (Kumar et al., 2015). Burning of the paddy
straw can have a negative impact on the health situation of the local farmers, such as cough,
emphysema, asthma, bronchitis, eye irritation, corneal opacity and skin diseases or an acute
respiratory infection (ARI). Various studies have also ascribed greater threats such as leukaemia and
blood bone (Lohan et al., 2018). According to the Organisation for Economic Co-operation and
Development (OECD), it is estimated that in Delhi NCR alone, approximately 20.000 premature deaths
occur annually due to air pollution, and this amount may increase to 32.000 by 2025 and 52.000 by
2050 (Singh, 2018). In the research of Kumar et al. (2019), it is shown that 90% of the farmers
households are aware of the health problems caused by burning the paddy straw, but no preventive
measures are taken to escape from the smoke disease before the beginning of the harvest season,
because from their viewpoint they have no alternative options for burning the paddy straw (Kumar et
al., 2015).
The following figure shows the Air Quality Index (AQI) with its possible health impacts. The air
quality is scaled in terms of good, satisfactory, moderate, poor, very poor and severe levels. During the
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period of harvesting of paddy and burning of straw the air quality is severe instead of satisfactory as in
normal days (Batra, 2017).

Figure 5: Air Quality Index (AQI) (Batra, 2017)

Respiratory ailments with crop residue burning in North India, lead to an estimated economic loss of
over INR 2152,58 billion annually according to a study published in the International Journal of
Epidemiology. This study showed a substantial increase in acute respiratory infections in the burning
period. In districts where intense crop burning takes place, the respiratory ailments increase threefold (Jayan, 2019). The two states Punjab and Haryana alone contribute 48% of the total amount
(Gadde et al., 2009).
When burning the paddy straw will be stopped, or decreased, this could have a positive effect
for the health of the local farmers. For estimating the value of adverse health effects of the air
pollution, it is decided to focus on the costs of medicines, hospital visits and welfare loss for the local
farmers. Every season, in the burning period from October till December, the number of patients with
health problems focussed on respiratory problems increase 10% within 20-25 days (Kumar et al.,
2015). In the peak season of the harvesting period, the affected farmer’s households had to consult
the doctor or use some medicines to get over these problems. Research showed that the effected
people underwent at least for half of a month such health problems and had to pay INR 300-500 per
household for the medicines that were needed. In some cases, the family member had to stay in the
hospital for a few days where supplementary compensation was incurred. In these cases, people were
absent from work due to illness (Kumar et al., 2015; Lohan et al., 2018). If the PM level is reduced from
the current level to save levels during the rice harvesting period, the estimated gain in working days is
0,03, this is shown in monetary terms in the table below. It was estimated that the costs of human
health caused by burning the paddy straw in North West India is INR 4,52 per capita in terms of welfare
losses, this calculation is made based on the medical expenditure and loss of wages due to lost working
days (table 12) (Kumar et al., 2019). The research done to the health costs for farmers caused by
burning the paddy straw, is especially focused on Punjab, however it is assumed that there is a minimal
difference in the costs for both states.
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Costs health problems
Medicines/doctor visits
Opportunity cost of workdays lost
Total welfare loss per farmer

Punjab/Haryana
INR 2,17
INR 2,35
INR 4,52

Table 10: Costs of health problems caused by burning the paddy straw for farmers in Punjab and Haryana (INR)
(Kumar et al., 2019)

The costs caused by burning the paddy straw are INR 4,52 per capita in terms of welfare loss.
In the circular solution, burning the paddy straw will be avoided and, consequently also the total
welfare loss per farmer will decrease. However, these are the costs avoided if the burning stops in a
way that the air pollution is reduced to a save level (Kumar et al., 2019). In the project of MVO
Nederland, the burning will not stop immediately completely, but gradually. Nevertheless, the
conclusion can be drawn that the health problems for farmers caused by burning the paddy straw will
be reduced when the circular solution is opted and as a result, the costs with it will reduce when the
air pollution will decrease and the air quality will be better.

4.2.2.3 Multi-stakeholder partnerships
The project of MVO Nederland influences in a certain way the multi-stakeholder partnership. It is hard
to estimate in what way the project strengthens the mutual understanding and friendship between
farmers and other stakeholders. In the literature there is not yet much information available about
new partnerships in circular projects. In the project of MVO Nederland, a partnership is formed with
relevant stakeholders to come up with solutions for the valorisation of paddy straw (Alexaki, van den
Hof, Jol, 2019). In the interviews with the stakeholders of MVO Nederland, also the current partnership
is discussed (appendix 3). The current partnership consists of entrepreneurs, knowledge institutions
and NGOs (MVO Nederland, 2019).
According to Dr. Jhorar of Haryana University, in the partnership of MVO Nederland, especially
buyers of the paddy straw must be involved, as it will be important that there are in the end partners
in the partnership who are willing to pay for the paddy straw. There must be an industry for the paddy
straw, as otherwise the partnership will not be working. These buyers must be involved in the whole
production chain: it will be positive for the farmers when these buyers also can help in the collection
process of the paddy straw. Furthermore, when the farmers are involved in the process to make the
partnership to a success, new opportunities could arise as well. In the current partnership the farmers
are already involved and this could have a positive effect on their job opportunities. According to
Patrick Gerritsen, commercial director from Bio4Pack, is it also important for the partnership that the
different partners trust each other. In this case, when the farmers are involved from the beginning in
the partnership, they are more willing to help in making the project a success. The famers must be
aware of the fact that they can have economic benefits as well as and for their health there will be
benefits. Preet Chandhoke, director from Farm2Energy, said the partnership makes it possible for the
farmers to make money out of the paddy straw. For the farmers it can be important that companies
are supporting them in the process of collecting the paddy straw. However, before the partnership will
be a success it needs to be assured that there are enough buyers for the paddy straw, companies who
are able to make products of it and people who wants to buy the products made from the paddy straw
(appendix 3).
The farmers have an important role in the project of MVO Nederland: they are the suppliers
of the paddy straw. In the circular solution farmers will be linked to other companies that are able to
buy the paddy straw and make paper of packaging material out of it. However, to make the partnership
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beneficial for the farmers, it is important they will be involved in the partnership from the beginning
as well as providing transparency around the implementation in setting up the circular supply chain
will be important to the farmers.

4.2.3 Planet
In this section the focus is on the planet perspective. It will be identified if the emission of air pollutants
in Punjab and Haryana are decreased after choosing for a circular solution, if the soil quality will be
better when the burning will be avoided, if the waste generation will be reduced in the agricultural
sector, and if there is an more efficient use of the resources in the agricultural sector in the circular
solution.

4.2.3.1 Emission of air pollutants
There are environmental issues associated with burning the paddy straw. The main problems are
focused on the emission of Greenhouse Gasses (GHG), which contributes to the global warming and
will increase the level of particular matter and smog. When chosen for the circular solution of MVO
Nederland, this could have a positive effect for the planet. Obviously burning the paddy straw causes
many emissions in India (table 11). It emits air pollutants like carbon dioxide (CO2), nitrous oxide (N2O),
methane (CH4), carbon monoxide (CO), ammonia (NH3), oxides of nitrogen (NOX), sulphur dioxide
(SO2), non-methylated hydrocarbons (NMHC), volatile organic compounds (VOC) and particulate
matter (PM) (Kaur et al., 2017).

Table 11: Emissions from rice straw open burning in India (Kaur et al., 2017)

The emissions earlier mentioned have several atmospheric, biosphere, and ecological implications.
Because the paddy straw burning is on big scale in Punjab and Haryana, pollutants are very significant
when burned (Singh, 2018). Burning 98.4 Mt of crop residue has resulted in emission of nearly 8.57 Mt
of CO, 141.15 Mt of CO2, 0.037 Mt of SOX, 0.23 Mt of NOX, 0,12 Mt of NH3 and 1.46 Mt NMVOC, 0.65
Mt of NMHC, 1.21 Mt of PM during 2008–2009, where CO2 is 91.6% of the total emissions. Remaining
8.43% consisted of 66% CO, 2.2% NO, 5% NMHC and 11% NMVOC (Bhuvaneshwari et al., 2019). GHG
emissions generated by open field burning of surplus paddy straw in India as 1211 kg CO2-eq per tonne
of paddy straw (Singh & Kumar, 2019).
In the inventory preparation guidelines of the IPCC, the calculation of emissions from crop
residue burning was based on the following mathematical statement:
FBCR = Σcrops(A × B × C × D × E × F)
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where, FBCR is the emissions from residue burning, A is the crop production, B is the residue to crop
ratio, C is the dry matter fraction, D is the fraction burnt, E is the fraction actually oxidized, F is the
Emission factors for air pollutants. In the article of Jain, Bhatia and Pathak (2014), this calculation is
made for different crop residues in India. For the case of rice paddy, the annual production is 153.35
Mt/yr, the dry residue generated is 192.82 Mt/yr, the residue to crop ratio is 1.50, the dry matter
fraction 0.86, the fraction actually oxidized is 0.56, and the fraction burnt is 0.80.
In India there is a large variation in crop residue generation across different states. Generation
of cereal crops, the category which includes rice, is in Punjab 45.6 Mt and in Haryana 24.7 Mt. The crop
residue burnt on farms in different states is highly variable. For burning the paddy straw, the crop
residue burning is ranged from 8%-80%, in Punjab and Haryana this burning factor is 80%. In Punjab,
the amount of residue burned was 21.32 Mt/yr and in Haryana this was 9.18 Mt/yr. In the case of crop
residue burning, CO2 accounted 91.6% of the total emissions. Out of the rest of 8.43%, CO was 66%,
2.2% was NO, 5% was NMHC and 11% was NMVOC (figure 5). Punjab is responsible for 22% of the
emissions and Haryana is responsible for 9% of the total emissions. It is shown that emissions from
wheat crop residues in Punjab and Haryana are relatively low compared to those from paddy straw
(Jain, Bhatia & Pathak, 2014).

Figure 6: (a) Emissions of different pollutants and GHGs due to field burning of crop residues, and (b) Contribution
of different crops in burning (Jain et al., 2014).

It can be concluded, that burning the paddy straw has a lot of impact of the emission of GHGs.
Using paddy straw for a circular solution would reduce the air-pollutants emissions, thus improving
the local air quality. In the circular solution, rice straw collection at the field before transporting to a
location will be necessary, however the emission of CO2 and NO2 is almost negligible in case of residue
collection and transporting compared with burning. Collection the rice straw can be done with balers
or manual. It is expected that emissions will be 45 times lower in case of collect the paddy straw with
a baler instead of burning the paddy straw (Pal et al., 2019).
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4.2.3.2 Soil quality
The burning of the paddy straw has impact on the soil fertility and soil health. The normal function of
the soil is affected, because burning causes eroding of the nutrients in the soil. Heat from burning the
residues raises the soil temperature and causes depletion of the bacterial and fungal population.
However, this situation is just temporary as the microbe’s regenerate after a few days (Lohan et al.,
2018). The frequent burning reduces nitrogen and carbon potential of the soil and kills the microflora
and fauna that are beneficial for the soil. Furthermore, it was estimated that burning of the paddy
residues raised the soil temperature up to 33.8-42.2 degrees of Celsius at 10 mm depth. The increased
temperature of the soil results in a changed carbon-nitrogen equilibrium in the upper three inches soil,
which makes the soil less fertile (Lohan et al., 2018; Sing et al., 2017). The burning of one ton of straw
accounts for the loss of the entire amount of organic carbon, 5.5 kg of nitrogen, 2.3 kg of phosphorous,
25 kg of potassium and 1.2 kg of sulphur. On an average long-term crop residue of different crops
contain approximately 80% of nitrogen (N), 25% of phosphorus (P), 50% of sulphur (S) and 20% of
potassium (K). If the crop residue is retained in the soil itself, it can enrich the soil (Bhuvaneshwari et
al., 2019).
Important to mention is that in the project of MVO Nederland, next to collecting the paddy
straw, also soil incorporation of the paddy straw is important. When all the paddy straw will be
removed from the soil, this will influence the soil fertility in a negative way. This is because in the
process of removing the paddy straw, the nutrition for the soil will decrease or may be lost (MVO
Nederland, 2019). Incorporation of the remaining stubble and straw into the soil returns most of the
nutrients and helps the soil to have nutrients reserves in the long-term (Dobermann & Fairhurst, 2002).
MVO Nederland is aware of this fact and will educate the farmers also about the relevance of soil
incorporation of the paddy straw (MVO Nederland, 2019). In conclusion, the soil health and the soil
fertility will be better when the circular solution of MVO Nederland is applied and it is taken into
account that not all the paddy straw must be removed, but also a part of the paddy straw has to be
incorporated into the soil.

4.2.3.3 Waste generation
In circular projects, managing and reducing waste is an important goal (Jonker et al., 2018). Also in the
project of MVO Nederland, this is one of the opportunities in the planet perspective. Until now, the
enormous amount of biomass that is created in Punjab and Haryana is treated as waste (MVO
Nederland, 2019). According to a study, the production of paddy straw (now seen as waste), is 22.289
gigagrams (Gg) in India, of this is 13.915 Gg burned. Punjab and Haryana produce together 48% of the
entire amount of straw in the country (Singh, 2018). The overall residue generation from all crops was
in Punjab 40.14 Mt and in Haryana 24.70 Mt (Lohan et al., 2018).
Year

1965-66
1970-71
1975-76
1980-81
1985-86
1990-91
1995-96

Punjab
Area Paddy
straw, 000
ha
285
476
858
1322
1778
2179
2519

Production
Paddy
straw, Mt
0,34
0,96
2,49
4,15
5,43
7,00
7,90

Productivity
Paddy
straw, t/ha
1,19
2,01
2,91
3,14
3,05
3,21
3,14
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Haryana
Area Paddy
straw, 000
ha
192
269
303
484
584
661
830

Production
Paddy
straw, Mt
0,22
0,46
0,63
1,26
1,63
1,83
1,85

Productivity
Paddy
straw, t/ha
1,16
1,71
2,06
2,60
2,80
2,77
2,23

2000-01
2005-06
2010-11
2014-15

2646
2802
2818
2894

9,66
10,48
10,54
11,10

3,65
3,74
3,74
3,84

1054
1047
1243
1350

2,70
3,19
3,47
4,13

2,56
3,05
2,79
3,06

Table 12: Time series area, production and productivity of paddy straw in Punjab and Haryana (Lohan et al., 2018)

In the table above it can be seen the area, production and productivity of paddy straw in Punjab and
Haryana is grown in the last decades. In the table the amount of production of paddy straw in Punjab
and Haryana is shown. In figure 7, the crop wise percentage of residue generation can be seen of
Punjab and Haryana. The figure shows, that in Punjab and Haryana, the paddy straw is one of the crops
with the biggest residue generation (Lohan et al., 2018). It is estimated that Punjab and Haryana
together produce 28.10 million tonnes of paddy straw. Out of this amount 11.3 million tonnes of paddy
straw are burned. In Haryana 16.9% of the straw is burnt while in Punjab this percentage is 49.47%.
Haryana accounted for 11.85% of the straw while Punjab accounts for 88.15% of the straw burnt in
these two States (Government of India & Ministry of agriculture and farmers welfare, 2019).

Figure 7: Crop wise percentage of residue generation in Punjab and Haryana (Lohan et al., 2018)

With the project of MVO Nederland, paddy straw is not seen as waste anymore and will not
be burned anymore. It is seen as a resource for other products, like paper and packaging material
(MVO Nederland, 2019). Paddy straw is an eco-friendly raw material for the paper industry and for
making packaging materials. Converting the paddy straw to valuable raw material, is an eco-friendly
approach for waste management (Kaur, Bhardwaj, & Lohchab, 2017). Furthermore, not only paddy
straw is not seen as waste anymore, the packaging material and paper made from this resource, can
replace packaging made from non-biodegradable and non-compostable materials (Bio4Pack & Seed,
2019). Therefore, it can be concluded that in the project of MVO Nederland, waste generation will be
reduced.
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4.2.3.4 Resource efficiency
To determine the difference in resource efficiency in the current situation and the circular situation, it
is important to know what resource efficiency means in this context. The European Commission gave
the following definition of resource efficiency: “Using the Earth's limited resources in a sustainable
manner while minimising impacts on the environment. It allows us to create more with less and to
deliver greater value with less input” (European Commission, 2019). This definition shows it is
important to use the resources that the planet offers in an efficient way. Moreover, if a resource has
potential, it is useful to use these resources in the right way. In the case of paddy straw, this is not a
resource that can be used for all products. First, research must be done to the potential of the resource.
Resource efficiency is sustainable in the way of the depletion of the planet. Benefits in the
environmental way will be derived from resource security, reduced pollution, enhanced environmental
quality and lower loss of biodiversity. Resource efficiency provides win-win outcomes; not only the
environmental pressure will be reduced also a positive influence on the economic growth is possible
(Ekins & Hughes, 2017).
Also in the project of MVO Nederland, there can be spoken of resource efficiency. The paddy
straw is seen as a valuable resource for producing paper and packaging materials. One of the partners
in the project of MVO Nederland, Bio4Pack, is developing biodegradable and compostable paddy straw
trays made from agro-waste biomass paddy straw cellulose fibres. One of the design goals of Bio4Pack,
is to have a lower carbon footprint in comparison with plastic and paper packaging materials. To
determine the carbon footprint of the biodegradable trays against R-PET trays and EPS trays, they did
a Life Cycle Assessment (LCA) (table 13) (Bio4Pack & Seed, 2019). Moreover, R-PET stands for recycled
polyethylene terephthalate, PET is a polymer used to manufacture payable, durable and recyclable
containers and packaging materials (Peaslee, 2017). EPS stands for expanded polystyrene and is a
lightweight plastic material, consisting of small hollow spherical balls. EPS is used as a packaging
material, the thermal insulation and moisture resistant properties of EPS enables freshness extension
of perishable products (Expanded Polystyrene Australia, 2015).
Product Type

Carbon FootprintTransportation (in kg)

Carbon FootprintDisposals (in kg)

EPS Trays

10

0,888

R-PET Trays

10

0,835

Carbon Footprint
Total (Transportation
+ Disposals)
10,088 kg CO2 per
piece
10,835 kg CO2 per
piece
1,21 kg CO2 per piece

1,2
Paddy Straw Trays
0,01
Table 13: The comparison in the carbon footprint of the end of life between EPS Trays, R-Pet Trays, Paddy Straw
Trays (Bio4Pack & Seed, 2019)

The LCA shows that for the paddy straw tray, the carbon footprint is much lower in comparison
with the other trays. This tray is much more eco-friendly to procure, to manufacture, to use and in
their end of life (Bio4pack & Seed, 2019). It can be concluded that it is resource efficient to use the
paddy straw for packaging materials instead of burning it. The paddy straw is a resource of high quality
for other products. Because of the fact the production of paddy straw trays has a lower carbon
footprint and it will replace the less sustainable EPS trays and R-PET trays, the emissions of CO2 will
also decrease.
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4.2.4 Profit
Stopping with burning paddy straw could have effect on the profit and economic circumstances of the
local farmers in Punjab and Haryana. In this section the impact of the circular solution of MVO
Nederland is identified: if there is an increase of the disposable income of the farmers in Punjab and
Haryana, if the employment will increase, and if there is an increase of the economic growth in the
area of Punjab and Haryana.

4.2.4.1 Disposable income
A farm household earns its income from various sources. In this study the focus is on income of
cultivation. This is the income a farmer earns from cultivation of the rice crops. The average net income
of the farmers depends on the different scales of the farmers. In Haryana a majority of 67% of the farm
holdings are small or marginal and only 15% of the holdings are large scale farmers, above 10 acres
(Indian Council of Food and Agriculture, 2017). In Punjab, just 34% of the farm holdings is small or
marginal. In this state, more farm holdings are large-scale farmers, namely 35%. (Agro-Economic
Research Centre Department of Economics and Sociology et al., 2012; Sood, 2016) (table 14).
Category of farmer
Marginal scale farmers: 2.5 acres or
less (1.01 ha or less)
Small scale farmer: 2.5 acres to 5 acres
(1.01 ha to 2.02 ha)
Medium scale farmers: 5 acres to 10
acres (2.02 ha to 4.05 ha)
Large scale farmers: 10 acres or above
(4.05 ha or above)

Punjab
15%

Haryana
48%

19%

19%

31%

18%

35%

15%

Table 14: Percentage of farmers per category in Punjab and Haryana ((Compiled by the author based on: (AgroEconomic Research Centre Department of Economics and Sociology et al., 2012; Sood, 2016; Indian Council of
Food and Agriculture, 2017))

The average income of a farm household in Punjab is INR 277450, in Haryana this average income is
INR 174163 (Ranganathan, Agricultural economics research unit, & Institute of economic growth, n.d.).
The small scale and marginal scale farmers earn less compared to the medium scale farmers and largescale farmers. This is one of the reasons why the average income of a farm household in Punjab is
higher (Singh, Bhogal & Bhardwaj, 2018). In the following paragraph different costs that influence the
disposable income of farmers in Punjab and Haryana caused by burning paddy straw will be identified.
Burning the paddy straw has effect on the ecosystem services. This will have a negative impact
on the farm income either through increase in the costs of production or decrease in yields. There are
some private costs identified that directly or indirectly are being borne by the farmers, table 15 shows
these extra costs for farmers caused by burning the paddy straw (table 15) (Kumar et al., 2019).
Particulars
Loss of Nutrients
Costs of providing one irrigation
Costs of soil health deterioration and
biodiversity
Reduction in yield of the next crop

Costs (INR)
3661
709
50
3470
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Loss of opportunity of earning profit from sale 1000
of paddy straw for industrial use or biomass
production
Expenditure on treatment of health hazards 63,48
caused by burning
Net loss per ha
8953
Table 15: Private costs associated (per ha) with paddy straw burning (Kumar et al., 2019)

Burning also takes away the opportunity of earning money by selling the paddy straw. For
selling the rice straw, the farmer can earn INR 3000-4500 per acre, about INR 2 per kg if it is hand cut.
The average price the farmer is willing to sell the paddy straw per ha for is INR 3887 (Van Geest, 2019).
After having these numbers, a calculation can be made focuses on the income difference between the
situation where the paddy straw is burned and the situation where the farmers are not burning the
paddy straw anymore, but are selling the straw and for example packaging materials can made of it.
In the following table, can be seen how much the farmer can earn with selling the straw (table 16).
Category of farmer
Marginal scale farmers: 2.5
acres or less (1.01 ha or less)
Small scale farmer: 2.5 acres to
5 acres (1.01 ha to 2.02 ha)
Medium scale farmers: 5 acres
to 10 acres (2.02 ha to 4.05 ha)
Large scale farmers: 10 acres or
above (4.05 ha or above)

Selling min and max
Punjab/Haryana (INR)
< 11250

Average (INR)

7500 – 22.500

9717,5 – 19.435

15.000 – 45.000

19.435 – 38870

30.000 >

38870 >

< 9717,5

Table 16: Amount of INR farmers can earn by selling the paddy straw (Van Geest, 2019)

Farmers prefer to burn the paddy straw and pay the fines, because the costs of stubble burning
are in their eyes the cheapest option. The National Green Tribunal (NGT) allows a fine of INR 2500 on
stubble burning in two-acres land, INR 5000 fine in land measuring 2-5 acres, INR 7000 fine in land up
to 10 acres and INR 15000 fine on burning stubble in fields above that measurement (Pranay Reddy et
al., 2019). Instead of burning, the farmer can sell the paddy straw and earn money with it. However,
when the farmer wants to sell the paddy straw, they must collect the straw first. In this case, the farmer
has different options in the collection process of straw: 1) providing labour to collect the paddy, 2)
providing stubble collecting machineries to farmers on subsidy or rent bases, 3) invite other
companies, like packaging companies, to collect the paddy straw by themselves, and use it afterwards
to make packaging materials (Pranay Reddy et al., 2019). To collect the straw manual and using labour
is an option, however labour availability is an absolute constraint. The costs of hiring labour are INR
3000-4000 per acre for the farmer (table 17). Also collecting straw with a machine is a challenge, but
this is mostly a better option than doing it manual because straw is difficult to remove manually.
Because the machines are too expensive for the farmers to buy, it will be necessary the farmers get
subsidy or could rent the machines (Gupta, 2019; Government of India, & Ministry of agriculture and
farmers welfare, 2019). For the whole process of straw collection and making bales from it with a
machine, the costs are INR 624 for 1-ton straw. In Punjab the amount of harvested rice straw per acre
is higher, this means for Punjab the costs are INR 1212 per acre and for Haryana the costs are INR 968
(Jain, 2014). In the following table, an overview can be seen of the costs for fines, for collecting paddy
straw manual, and for collecting the paddy straw with machines (table 17).
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Costs fines

Costs collecting
paddy straw
manual
INR < 10.000

Costs collecting
paddy straw with
machines in
Punjab
INR < 3030

Costs collecting
paddy straw with
machines in
Haryana
INR < 2420

INR 2500

INR 5000

INR 7500-20.000

INR 3030 – 7344

INR 2420 – 4840

INR 7000

INR 15.00040.000

INR 7344 – 12120

INR 4840 – 9680

INR 15000

INR 30.000 >

INR 12120 >

INR 9680 >

Category of farmer

Marginal scale
farmers: 2.5 acres or
less (1.01 ha or less)
Small scale farmer:
2.5 acres to 5 acres
(1.01 ha to 2.02 ha)
Medium scale
farmers: 5 acres to
10 acres (2.02 ha to
4.05 ha)
Large scale farmers:
10 acres or above
(4.05 ha or above)

Table 17: Costs for the fines or collecting the paddy straw ((Compiled by the author based on: (Gupta, 2019;
Government of India, & Ministry of agriculture and farmers welfare, 2019; Jain, 2014; Pranay Reddy et al., 2019))

In the following tables an overview is made of the income difference after choosing the circular
solution of MVO Nederland. However, this is the income difference in a situation when the farmer
stops burning the paddy straw and starts to sell all the paddy straw. In the project of MVO Nederland,
the burning will not stop immediately, but gradually. Furthermore, in the project of MVO Nederland
next to collecting the paddy straw and selling the paddy straw, also the soil incorporation of paddy
straw is important. The calculation made is hypothetical and in the implementation of the project the
numbers will not be exactly the same. However, this paragraph gives an indication of the loss of money
that can be avoided when the paddy straw is not burned but is being sold.
Category of farmer

Health costs
Private costs
Average price
selling paddy
straw
Costs collecting
paddy straw with
machines
Costs fines
Total

Marginal scale
farmers: 2.5 acres
or less (1.01 ha or
less)
+ 4,52
+ < 9042,53

Medium scale
farmers: 5 acres to
10 acres (2.02 ha
to 4.05 ha)
+ 4,52
+ 18085,06 –
36259,65
+ 19.435 – 38870

Large scale
farmers: 10 acres
or above (4.05 ha
or above)
+ 4,52
+ 36259,65 >

+ < 9717,5

Small scale farmer:
2.5 acres to 5 acres
(1.01 ha to 2.02
ha)
+ 4,52
+ 9042,53 –
18085,06
+ 9717,5 – 19.435

- < 3030

- 3030 – 7344

- 7344 – 12120

- 12120 >

+ 2500
< + 18234,52

+ 38870 >

+ 5000
+ 7000
+ 15000
+ 20734,55 –
+ 37180,58 –
+ 78014,17 >
35829,95
70014,17
Table 18: Overview of the difference in disposable income after the circular solution of the different categories of
farmers Punjab ((Compiled by the author based on: (Government of India, & Ministry of agriculture and farmers
welfare, 2019; Gupta, 2019; Jain, 2014; Kumar et al., 2019; Pranay Reddy et al., 2019; Van Geest, 2019))
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Category of farmer

Health costs
Private costs
Average price
selling paddy
straw
Costs collecting
paddy straw
Costs fines
Total

Marginal scale
farmers: 2.5 acres
or less (1.01 ha or
less)
+ 4,52
+ < 9042,53

Medium scale
farmers: 5 acres to
10 acres (2.02 ha
to 4.05 ha)
+ 4,52
+ 18085,06 –
36259,65
+ 19.435 – 38870

Large scale
farmers: 10 acres
or above (4.05 ha
or above)
+ 4,52
+ 36259,65 >

+ < 9717,5

Small scale farmer:
2.5 acres to 5 acres
(1.01 ha to 2.02
ha)
+ 4,52
+ 9042,53 –
18085,06
+ 9717,5 – 19.435

- < 2420

- 2420 – 4840

- 4840 – 9680

- 9680 >

+ 38870 >

+ 2500
< + 18844,58

+ 5000
+ 7000
+15000
+ 21344,58 –
+ 39684,61 –
+ 80454,20 >
37684,61
72454,20
Table 19: Overview of the difference in disposable income after the circular solution of the different categories of
farmers Haryana (INR) ((Compiled by the author based on: (Government of India, & Ministry of agriculture and
farmers welfare, 2019; Gupta, 2019; Jain, 2014; Kumar et al., 2019; Pranay Reddy et al., 2019; Van Geest, 2019))

Based on the tables it can be seen the total disposable income of the farmers in both Punjab
and Haryana, will increase. The farmer earns extra (+ in the table) when the costs disappear because
they stop with burning the paddy straw, or because they earn something extra because they are selling
the paddy straw. They also have new costs (- in the table), because in this situation the farmers must
collect the paddy straw instead of burning the paddy straw. When the project of MVO Nederland is
implemented the numbers in the table can differ because not all the paddy straw will be sold. A part
will be incorporated into the soil, there can be fluctuating prices of paddy straw and the prices for
renting the machines can also fluctuate. Nevertheless, with this indication it can be concluded that the
disposable income of the farmers will increase when the transition is made to the circular solution.

4.2.4.2 Employment
Currently, the agriculture is an important sector for the employment in Haryana and Punjab, however
it is noticed that the percentage of agricultural worker out of total worker has fallen in both states to
a lower percentage. In 1980-81, in Punjab the employment was 58% in the agricultural sector and in
Haryana the employment was 60.8% in the agriculture. Now this percentage is in Punjab around 3035% and in Haryana this is around 40-45%. This decrease must deal with the increasing employment
opportunity being provided in secondary and service sectors (Singh & Singh, 2017a). On the other
hand, next to the increasing employment opportunities in other sectors, this shift also must deal with
a decline in the crop-sector, partly caused through the mechanization. The farm labour, the demand
for labour and the pattern for labour transfer are involved with landownership, tenancy and
distribution of farm size. Especially in Punjab, the farms are relatively big compared to Haryana (table
14). Mainly the smaller farms must rely on extra income in other jobs, this can be seasonal and
fluctuate between the urban and rural sector (Billings & Singh, 1970).
In the paragraph before, it turned out that the disposable income of the farmers in Punjab and
Haryana will increase when the paddy straw is not burned anymore and there is chosen for the circular
solution of MVO Nederland. An increase of the disposable income will influence the employment also
in a positive way. The farmers can consume more, what results in a higher production level, more
investments of companies and more job opportunities (Tarver, 2019). Dr. Jhorar from Haryana
University is convinced that the employment will increase when the paddy straw is not burned
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anymore and when there is chosen for a circular solution. This is because the smaller farmers will have
the opportunity to become bigger because of the increase of their income. Also, new jobs will arise in
the industry when the paddy straw is sold, and products are made of it. The supply chain of paddy
straw will be expanded, this means more factors are needed to fulfil the supply chain. Moreover, Dr.
Jhorar predicts there will be more entrepreneurial opportunities for the farmers in the circular
solution. Also, Patrick Gerritsen from Bio4Pack mentioned in the interview more employment
opportunities in the circular solution will exist, however these opportunities are not especially focused
on the farmers. Peter van Rosmalen, founder and owner of PaperWise, agreed with him: new jobs will
arise in the area, but for the farmers there will already be more work because they must collect and
bale the paddy straw. For the farmers it is important they stay in the field, probably they can expand
their farms and deliver more paddy straw. Nevertheless, according to Sanne van den Dungen from GVK
it is important the farmers will be involved in the whole supply chain. For example, the farmers can get
involved in the cleaning process of the paddy straw or in the pulping process. In this way, it is becoming
possible for the farmers to work together with other farms and to work together with different
stakeholders. In this case, the farmers will need some education for the new jobs in this process, for
example to operate the pulp machines (appendix 3). In the project of MVO Nederland, this is also the
direction they want to focus on. An important goal is to benefit farmers in the employment, but also
to benefit their families, and the people in the region (MVO Nederland, 2019)
In this paragraph it can be concluded that, new jobs will arise in the area of Punjab and Haryana
through the circular solution. However, the opinions and expectations of the stakeholders of the
project of MVO Nederland that are interviewed, are divided about if these jobs are focusing on the
farmers or focusing on the people in the area in general (appendix 3). Unfortunately, there are no
numbers available to make a concrete estimate in numbers about the amount of jobs that will arise in
the circular solution of MVO Nederland. Nevertheless, the new jobs that will arise can have a positive
effect in the area for the economy. Policy makers in developing countries like India, believe that
providing lucrative employment to every person who can work in rural areas is important for achieving
prosperity in rural areas (Sidhu & Singh, 2015).

4.2.4.3 Economic growth
Economic growth is defined as an increase in the production of goods and services over a specific
period compared to another period. Economic growth creates more profit for businesses, and this will
bring the opportunity for companies to invest capital and to hire more employees. Moreover, also the
employment will grow, which ensures that people will have a higher income, what will drive economic
growth. The economic growth is measured by the real Gross Domestic Product (GDP). This takes the
country’s entire economic output into account. All goods and services that businesses produce in the
country for sale are included. The real GDP is most common to use in this calculation, because it
removes the effects of inflation (Chappelow, 2019). The economic growth can change when the paddy
straw is not burned anymore and there is chosen for a circular solution. To make this calculation, the
focus is on the change of the GDP in Haryana and Punjab.
In the states Punjab and Haryana, the majority of the GDP and the employment comes from
the agriculture sector. Many studies about economic development highlighted the importance of
agriculture, because of its resources and its ability to transfer surplus to the industrial sector (Singh &
Singh, 2017b). The main focus of the project of MVO Nederland is on the agriculture sector, but also
the manufacture industry plays a role in the economic growth. With using the paddy straw as a
resource, new products are produced. The equation for calculating the GDP, is the following:
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GDP=C+I+G+(X−M)GDP=C+I+G+(X−M)
GDP = private consumption + gross investment + government investment + government spending +
(exports – imports)
Currently, the GDP of Punjab is INR 5,77 trillion and the GDP of Haryana is INR 7,84 trillion (Ministry of
Statistics and Programme Implementation (MOSPI), Government of India, 2019). However, as the
project is not implemented yet, it only can be estimated if there will be economic growth in the case
of the circular solution. According to Dr. Jhorar from Haryana University there will be economic growth.
He said that when the income of the farmers grows, also the economy will grow. Also, Sanne van den
Dungen from GVK agreed with this opinion, she also said it is hard to quantify the economic growth at
this stage of the project (appendix 3). In this case, if it is identified if the circular economy can lead to
an economic growth, some assumptions are made:
•

•

•

•

•

In the calculation earlier it turned out, the disposable income will increase in the circular
situation. In theory, an increase of the disposable income leads to an increase of the overall
market. So, if the disposable income increases for the farmers, the households have more
money to save and to spend, this naturally leads to a growth in the private consumption
(Tarver, 2019).
The gross investment is the amount companies that have invested in an asset or business
without factoring in depreciation (McBride, 2019). In the case of the project of MVO
Nederland, there are companies like Bio4Pack and PaperWise, who are investing money in
the project, what is stimulating the economy in Haryana and Punjab.
The government investment means that the government is investing money in the local
economy. Last year, there were central funds of INR 1,15180 crore (10.000.000) in some
states, among which Haryana and Punjab to address the increasing air pollution levels, a
new central sector scheme on promotion of agricultural mechanisation for in-situ
management of crop residue (DTE Staff, 2019). The government is trying to invest money
in the agriculture, so the paddy straw burning will decrease. In 2019, there were also farm
grants in Punjab and Haryana to hinder stubble burning. The government is trying to create
awareness to cause mechanization of stubble management. This year, many agricultural
implements to manage straw have been provided to farmers (Krar, 2019). The government
investment this year was focused on the agriculture so air pollution could be managed.
The government spending includes all government consumption, investment and transfer
payments. The government spending in India increased slowly in the last years.
Government Spending in India is average 2142,85 INR Billion from 2004 until 2019,
reaching a record high of 4725,76 INR Billion in the third quarter of 2019 and a record low
of 735,82 INR Billion in the second quarter of 2004 (Trading economics, 2019).
The difference between the exports and imports could be influenced by the circular project
of MVO Nederland, because the products that are made from the paddy straw, will be
exported because they are bought by other companies outside of India. For example,
Bio4Pack sells the sustainable packaging materials made from the paddy straw in
supermarket in The Netherlands. These packages, made in India, are in this way exported
to other countries. The import is not directly influenced by this project, because the
resources that are used for making the products are from the states themselves.

After making these assumptions, it can be said that the GDP will be influenced in a positive
way in Punjab and Haryana through the project of MVO Nederland. Not all the factors in the GDP are
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directly influenced through the project, like the government investment and government spending.
However, the disposable income for the farmers will increase and with that also the private
consumption. Furthermore, also the gross investment is influenced directly by the project of MVO
Nederland and the export will be influenced by the project of MVO Nederland as well. Because there
are no concrete numbers available about the growth of the private consumption, the growth of the
gross investment and the growth of the export caused by the project of MVO Nederland, it is not
possible to make a concrete estimate in numbers about the growth of the GDP and with it the
economic growth. This calculation can be made after the implementation of the project.

4.3 Overview
In this section the potential opportunities and their impact for the farmers caused by the project of
MVO Nederland, are linked to the SDGs. The different goals were earlier linked to the Triple P. The
previous paragraphs showed in which way people, planet and profit are influenced through choosing
for a circular solution instead of burning the paddy straw. With +, +/, or - in the table below, the impact
of the opportunities for the farmers is indicated (table 20). This also indicates whether the goals of the
SDGs are being achieved.
SDG 3 ‘Good health
and well-being’

People
-Reducing smog in the

Planet

Profit

- More efficient use of

- Increasing economic
growth of the area in

air in the area of Punjab
and Haryana +
• Particulate
matter +
-Reducing health
problems for the farmers
caused by effects of
burning the paddy straw

+
•
•

Hospital visits +
Costs for

•

medicines +
Loss of working
days +

SDG 9 ‘Industry,
Innovation and
infrastructure’

the resources in the
agricultural sector +
• Carbon
footprint of
paddy straw
products +

Punjab and Haryana +
• Gross Domestic
Product (GDP)

+
- Increasing the
disposable income for
farmers +
•

Health costs +

•
•

private costs +
Average price of
selling paddy
straw +
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•

Costs of
collecting paddy
straw with
machines +

• Costs of fines +
- Increasing the
employment in the
agricultural sector +/• Opportunities
for new jobs

+/SDG 12 ‘Responsible
production and
consumption’

- More efficient use of

- Increasing economic

the resources in the

growth of the area in

agricultural sector +
• Carbon
footprint of
paddy straw

Punjab and Haryana +
• Gross Domestic
Product (GDP)

products +
- Reduce waste
generation in the
agricultural sector +
• Amount of
paddy straw
that is burned +
- Reduce the emission of
air pollutants in the area

+
- Increasing the
employment in the
agricultural sector +/• Opportunities
for new jobs

+/-

of Punjab and Haryana +
• Emission of
CO2, N2O, CH4,
CO, NH3, NOX,
SO2, NMHC and
VOC +

- Better soil quality +
• Nutrient in the
soil +

SDG 17 ‘Partnerships
for the goals’

-Increasing multistakeholder partnerships
in the agricultural sector

+/•

Mutual
understanding
and trust
between
farmers and
stakeholders

+/Table 20: Rating the potential opportunities and linking with the Sustainable Development Goals (Created by
the author, 2020)
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In the table all the opportunities are rated with a + or a +/-. This means for none of the opportunities
the change will be negative for the farmers when the project of MVO Nederland will be implemented.
The rating is based on the indicators for all the opportunities. These indicators are also mentioned in
the table above. For the opportunities ‘increasing multi-stakeholders partnerships in the agricultural
sector’ and ‘increasing the employment in the agricultural sector’ the rating is +/-. This rating is due to
the fact that there were no concrete information was available in the literature or with help of the
interviews about these opportunities to give the rate either a positive or a negative change for the
farmers in Punjab and Haryana in the circular solution compared to the linear situation. For all the
other opportunities the results showed a positive change in the circular solution compared to the linear
situation.
Based on this table, also something can be said whether the goals of the SDGs are being
achieved. The goals address a broad spectrum of economic, social and environmental objectives. In
this thesis, the most relevant goals are chosen for the case of the project of MVO Nederland. The first
goal is SDG 3 ‘Good health and well-being’. The focus in this goal is on ensuring healthy lives and
promoting the well-being of the farmers. With the circular solution, the air pollution will be decreased,
what will decrease the smog in the air and the potential health problems caused by burning the paddy
straw. In the second goal, SDG 9 ‘Industry, innovation and infrastructure’, the focus is on supporting
economic development in the area of Punjab and Haryana. Because of the circular solution, the
economic development of the farmers will grow in the case of a higher disposable income and there
also will be new job opportunities and economic growth in the area of Punjab and Haryana. The third
goals, SDG 12 ‘Responsible production and consumption’, is focussing on sustainable production and
consumption through resource efficiency and attention for the environment. The emission of
pollutants will decrease in the circular solution and there is also attention for the soil quality. The last,
fourth goal, is SDG 17 ‘Partnership for the goals’. This goal is focussing on successful partnerships
between governments, the private sector and civil society. These inclusive partnerships built upon
principles and values, a shared vision and goals that place people and the planet at the centre. These
are needed at the global, regional, national and local level. About this goal, it can be concluded that in
the circular solution there will be a partnership, which the farmers are part of. However, it is depending
on the different factors, if this partnership will give new opportunities to the farmers. Because of the
lack of literature about partnerships in circular solutions in the agriculture, and the different opinions
of the stakeholders of MVO Nederland about this partnership, this goal is rated with +/-.
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5. Conclusion and discussion
This research identified the opportunities for farmers in Punjab and Haryana when the paddy straw is
not burned anymore and there is chosen for a circular solution. Currently, in these two states in India,
the paddy straw is burned on a large scale. However, paddy straw is a resource with much potential
for high-end reuse and upcycling. MVO Nederland aims to create a new circular value chain to produce
sustainable paper and packaging materials and generate sustainable livelihoods. MVO Nederland
would like to reach this through a partnership with different Indian and Dutch partners that can deliver
a contribution to the project. Moreover, in the circular solution of MVO Nederland, a part of the paddy
straw will be used for the sustainable paper and packaging materials, and a part of the paddy straw
will be incorporated into the soil. The focus of this research is on the opportunities for the local farmers
in Punjab and Haryana. In this thesis for the link between the circular solution and the influence this
has for the potential opportunities for local farmers and achieving the SDGs was analysed. The
conclusions that are made based on the results and findings in this research are focusing on a situation
where the paddy straw is not burned anymore. In this case it is not taken into account that a part of
the paddy straw will be incorporated into the soil. Due to availability of data is has been decided to
identify the potential opportunities for the farmers in a simplified. In the research, qualitative methods
were used, in the form of literature research and semi-structured interviews with relevant
stakeholders in the project of MVO Nederland.
This final chapter describes the conclusions of the research and reflects on the research
process. First, it is important to repeat the central research question and the sub questions that formed
the basis of this research. The central research question is:
“What are potential opportunities, set off against potential risks, for farmers in the region of Punjab
and Haryana in India, when the burning of paddy straw is avoided and there is chosen for a circular
solution?”
In the following paragraph the sub questions will be answered. The second part of this chapter will
discuss the results and will answer the central research question. Finally, the chapter reflects on the
research process and its restrictions.

5.1 Sub questions
1. How are the opportunities translated in the social perspective of the Sustainable Development Goals?
This perspective has to do with the social health and well-being of the local community. In this thesis
there are three opportunities defined to identify the impact of this perspective for the farmers in
Punjab and Haryana when there is chosen for the circular solution of MVO Nederland:
- Reducing smog in the air in the area of Punjab and Haryana
- Reducing health problems for the farmers caused by effects of burning the paddy straw in
Punjab and Haryana
- Increasing multi-stakeholder partnerships in the agricultural sector
In the case of the opportunities in the people perspective, the smog will clearly be reduced when the
paddy straw is not burned anymore. Currently the contribution of PM2.5 due the burning of paddy
straw, is estimated to be around 60 to 390mg/m3. It is shown that there is an increase of smog during
the burning period in and around Punjab and Haryana. This means, when the paddy straw is not burned
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anymore, the current amount of PM2.5 will decrease and therefore also the smog will decrease in the
area of Punjab and Haryana. This opportunity will support SDG 3 ‘Good health and well-being’.
Furthermore, the health problems for the farmers caused by effects of burning the paddy
straw in Punjab and Haryana are clearly reduced. In the current situation, burning the paddy straw is
causing many health problems such as cough, emphysema, asthma, bronchitis, eye irritation, corneal
opacity and skin diseases or an acute respiratory infection (ARI). When the paddy straw is not burned
anymore, the air quality will be better, and the farmers will no longer face the large amounts of
particulate matter and other forms of air pollution. The decrease of these health problems means also
a decrease in health costs for the farmers. It is calculated based on medical expenditure and loss of
wages due loss of working days that the costs of human health caused by burning the paddy straw in
North West India is INR 4,52 per capita in terms of welfare loss. In the circular solution, these costs can
be avoided and the welfare loss per farmer will decrease. This opportunity will support SDG 3 ‘Good
health and well-being’. Together with the reduction of the smog it appears that there is a positive
impact for the health and well-being of the local farmers in Punjab and Haryana.
In the partnership of the project of MVO Nederland, farmers are the suppliers of the paddy
straw. Whether this multi-stakeholder partnership will have a positive impact for the farmers depends
on different factors in this partnership. With the right forms of communication with the farmers, trust
between the stakeholders, the right education for the stakeholders about all the potential benefits,
and transparency about the implementation of the project the partnership will be beneficial for the
farmers. This is the only opportunity that is supporting SDG 17 ‘Partnerships for the goals’. In this case
it can be concluded that this goal will be supported in the right circumstances for the farmers.
2. How are the opportunities translated in the environmental perspective of the Sustainable
Development Goals?
These opportunities refer to the resources, footprint and use of energy of companies. In this thesis
there are four opportunities defined to identify the impact of this perspective for the farmers in Punjab
and Haryana when there is chosen for the circular solution of MVO Nederland:
- Reduce the emission of air pollutants in the area of Punjab and Haryana
- Better soil quality
- Reduce waste generation in the agricultural sector
- More efficient use of the resources in the agricultural sector
When the focus is on the emission of air pollutants it can be concluded there will be a reduction of
these outputs when the paddy straw is not burned anymore. The open field burning heavily influences
the emission of GHGs. It is estimated that the emissions will be much lower when the paddy straw is
not burned anymore and when there is chosen for the circular solution. The reduction of the emission
of air pollutants supports SDG 12 ‘Responsible production and consumption’.
Also, the soil quality will be better when there is chosen for a circular solution instead of
burning the paddy straw. This can be concluded because the open field burning has a negative impact
on the soil fertility and health. Burning the straw accounts for the loss of many nutrients. When one
ton of straw is burned there is a loss of the entire amount of organic carbon, 5.5 kg of nitrogen, 2.3 kg
of phosphorous, 25 kg of potassium and 1.2 kg of sulphur. Furthermore, in the circular solution there
is extra attention for the soil fertility: not all the paddy straw will be removed from the soil, also a part
will be incorporated into the soil. A better soil quality supports SDG 12 ‘Responsible production and
consumption’. Together with the reduction of the emission of air pollutants it can be concluded that
in the new agricultural model the environment is positively considered.
Furthermore, the amount of waste generation will be reduced in the case of the circular
solution. In the current situation the paddy straw is seen as waste, however in the circular situation
paddy straw is not seen as waste anymore. It is seen as a resource for other products such as
sustainable packaging material and paper. The more sustainable packaging materials, made of the
paddy straw, can also replace the plastic packaging materials and reduce the waste generation of these
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non-biodegradable and non-compostable materials. The reduction of the waste generation supports
SDG 12 ‘Responsible production and consumption’. The resource of paddy straw is promoted when it
is no longer seen as waste, but as a valuable resource in the new situation.
In the circular solution there is an increase of resource efficiency. In the circular solution, the
paddy straw is seen as a valuable resource or paper and packaging materials instead of a waste
material that is burned and not used anymore. The paddy straw is a high-quality resource for other
products. Furthermore, the carbon footprint of the products made from paddy straw, will be much
lower compared to non-biodegradable and non-compostable products. The more efficient use of
resources supports SDG 9 ‘Industry, innovation and infrastructure’ and SDG 12 ‘Responsible
production and consumption’. The resource efficiency supports both goals in the circular solution.
3. How are the opportunities translated in the economic perspective of the Sustainable Development
Goals?
These opportunities are concentrated around the economic well-being of the local farmers and the
influence of the overall economic situation in the region of the project. In this thesis there are three
opportunities defined to identify the impact of this perspective for the farmers in Punjab and Haryana
when there is chosen for the circular solution of MVO Nederland:
- Increasing the disposable income for farmers
- Increasing the employment in the agricultural sector
- Increasing economic growth of the area in Punjab and Haryana
To start it can be concluded that the disposable income of the farmers will increase in the circular
solution of MVO Nederland. For both states, Punjab and Haryana, a comparison is made between the
linear situation and the circular situation based on the health costs, private costs for the farmers,
average price of selling paddy straw, costs of collecting paddy straw with machines and costs of fines
for burning the paddy straw. Between both states, the increase does not differ much, however in
Haryana the increase is higher compared to Punjab. Furthermore, the amount of the increase depends
on the size of the farm. The increase of the disposable income supports in this case SDG 9 ‘Industry,
Innovation and infrastructure’. This goal is focussing on the economic development and human wellbeing.
It can be concluded that in both states there will be more employment. However it is hard to
conclude whether these jobs are focusing on the farmers or on the inhabitants of the two states in
their entirety. Nevertheless, there will be more jobs because of the circular supply chain. The new jobs
that will arise can have a positive effect on the economy in the area. The increase of employment
supports SDG 9 ‘Industry, Innovation and infrastructure’, next to SDG 9 also SDG 12 ‘Responsible
production and consumption’ is supported by the employment of the farmers.
And finally, it can be concluded that there will be an increase of the economic growth in the
circular situation. This increase is also related to the increase of the disposable income of the farmers
and the increase of the employment in Punjab and Haryana. This conclusion is made based on the GDP
of both states. Because of the circular solution of MVO Nederland, the private consumption in the
states will grow, the gross investment will be influenced in a positive way and the export will be higher
in both states. The economic growth supports SDG 9 ‘Industry, Innovation and infrastructure’ and SDG
12 ‘Responsible production and consumption’. Both, employment and economic growth focus on
economic development and well-being and thus support SDG 9, nevertheless SDG 12 is also supported
by these two opportunities because they help to achieve overall development plans, reduce future
economic, environmental and social costs and strengthen economic competitiveness.
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5.2 Central question
This part discusses the results and answers the central research question: “What are potential
opportunities, set off against potential risks, for farmers in the region of Punjab and Haryana in India,
when the burning of paddy straw is avoided and there is chosen for a circular solution?”
The results show that there are potential opportunities on people, planet and profit for the
farmers in Punjab and Haryana when burning of the paddy straw is avoided and there is chosen for the
circular solution of MVO Nederland. The opportunities found in the literature in the theoretical
framework all have potential for the farmers in both states. However, for some opportunities the
potential for the farmers vary. Especially for the opportunities around the planet perspective, there is
a lot of potential. The numbers in the literature about reducing the GHGs in the circular solution, are
positive. There is also potential for the soil quality when the paddy straw is not burned anymore,
although in this case it is important to mention that incorporation of a part of the paddy straw into the
soil is important. Furthermore, also the decrease of the waste generation and the resource efficiency
have positive results when the paddy straw is used as a resource for packaging material or paper.
When the focus is on the social perspective of the farmers, there are also some opportunities
for the farmers. Because there will be a decrease of the smog in the air also the health opportunities
for the farmers are very positive. The air quality will be better, and diseases caused by burning the
paddy straw like bronchitis and asthma will decrease. However, with respect to the multi-stakeholder
partnerships it is more difficult to conclude whether this will be beneficial for the farmers. This depends
on the communication around the project, the implementation of the project of MVO Nederland and
the trust between the stakeholders in the project. To make the partnership beneficial for the farmers
they must be involved in the entire circular supply chain and the different steps in the project are
clearly communicated with them.
Finally, also in the profit perspective there are potential opportunities for the farmers in both
Punjab and Haryana. To start with the disposable income, the disposable income will increase when
there is chosen for a circular solution instead of burning the paddy straw. In this case, because of the
increase of the disposable income, the employment will likely increase, although it is not possible to
provide exact numbers about the employment. Moreover, it is possible the employment will increase
for the farmers, but it is also possible the employment will grow while the potential jobs are not
focusing on the farmers, but on the people who are living in the cities of Punjab and Haryana.
Nevertheless, there is a lot of potential for a growing economy in both states, because the disposable
income will grow, there will be more jobs in the area and a new industry will arise which ensures more
export of the produced materials made from paddy straw.
Important to mention is that, the opportunities above are the potential opportunities for the
farmers. Some opportunities have more potential than others, but there are still risks that could make
the opportunities less potential. These risks are about social difference between small and large land
holding farms, water shortages because of the growth of the rice production, a lower soil quality when
the straw is not moved back into the soil, replacing other alternative uses of the paddy straw, a less
healthy life style of the farmers caused by the increased disposable income and the possibility the new
job opportunities will not fit the capacities of the local farmers. Attention for the risks before the
implementation of the project is crucial. Because of these risks it is possible that the results after the
implementation phase are less positive than the expectations made based on estimations. Chapter 4
shows that the goals of the SDGs will be achieved without taking any risks into account. The created
impact as described in chapter 4 is therefore the most positive situation. The SDGs are an instrument
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in the search for making an impact. However, seeking to make an impact and managing potential risks,
are considered as two completely different things.

5.3 Recommendations
Based on the conclusion, this section discusses both practical recommendations and suggestions for
further research.

5.3.1 Practical recommendations
The findings can be very valuable for other projects focused on the transition from a linear to a circular
economy in the agriculture in a comparative environment. This research was commissioned by MVO
Nederland. Some practical recommendations for MVO Nederland are around focusing on partnerships
within the project. MVO Nederland successfully initiated a partnership that brought together both
Dutch and Indian entrepreneurs, NGO’s and public sector organisations to develop an integral concept
for the processing crop residue into bio-based products. To make the partnership beneficial for all the
partners it will be important to assure clear and transparent communication about next steps with
respect to the project. In addition, MVO Nederland needs to ensure continuous trust between the
stakeholders. Furthermore, it will be important that in this partnership there are enough companies
who are interested in buying the paddy straw from the farmers. The supply and demand of the paddy
straw must be balanced and in proportion.
Furthermore, MVO Nederland must focus on the circular supply chain. In the current
partnership, the supply chain is focused on the sustainable paper and packaging material industry part.
It is important that retailers possibly interested in buying and selling the products of Bio4Pack and
PaperWise are contacted and included. An important step for the value chain is to succeed in the
European market, which would require competitive prices by controlling the price of pulp. MVO
Nederland must facilitate the process and connect the technology solution providers and possible
buyers, to paper mills owners and end users. And with this, to connect the Indian companies with
Dutch companies in the whole supply chain.

5.3.2 Suggestions for further research
There are some recommendations for further research. First, further research can be useful when the
project of MVO Nederland is implemented. When the project is implemented, the estimates and
calculations can be repeated, and the potential opportunities can be compared to the actual
opportunities.
Furthermore, it can be very useful to involve the farmers in the interviews or surveys. In the
current research there are only stakeholders of the project of MVO Nederland interviewed. However,
to do surveys among the local farmers or to interview the local farmers can be useful for having a clear
picture of the current situation and the motives of burning the paddy straw by farmers. It also gives
information about the motivation and drivers for working together with the other stakeholders, and
whether there is enough ground and interest to make the circular solution to a success. Moreover, it
will help to map out from a farmer’s viewpoint what could be potential success factors or barriers in
the circular solution. It could also be relevant to interview next to the stakeholders of the project of
MVO Nederland, not only farmers, but also relevant government officials and NGOs. These actors
could also give some information independent of the project of MVO Nederland. Their information
could be based on other research or experience and this would therefore broaden the research and
fundaments.
57

Another important recommendation is the focus on the two different burning seasons: kharif
and rabi. In this thesis the focus is on the post-monsoon burning season in October and November,
also called the rabi season. The paddy straw burning in this period is a much bigger problem compared
to the pre-monsoon period in April and May. Moreover, much of the available literature about the
burning problems in Punjab and Haryana is focused on the burning period of October and November.
However, to involve both seasons in further research will allow comparison and an overall calculation
over the full year can be made.
The research is especially focused on the opportunities for the farmers. However, in making
the transition from a linear economy to a circular economy has also potential risks. These potential
risks are mentioned in the theoretical framework but have not been included in the further research
of this thesis. In further research it can be relevant to also focus more on these risks. These risks
influence the opportunities in different ways. When the focus of the research is also more on the risks
that could arise because of the project and the transition to a circular economy, the results will likely
change and the impact of the project on the SDGs will become more realistic.
There are some other recommendations for further research that can be done based on the
estimates that are done in chapter 4. In conducting the estimates and making the calculations there
were several insecurities. These insecurities are partly caused due the fact that the estimates and
calculations that are done are based on the situation when the burning of paddy straw has stopped
completely. In further research it will be necessary to pay attention to the fact that a part of the paddy
straw will be incorporated into the soil. Furthermore, for some estimates some assumptions based on
scientific literature are made, in further research it would also be useful to pay attention to these
assumptions and to make the estimate more concrete. For example, for the estimate about the
economic growth, this will be important. Another insecurity emerged in the research process around
the estimates in chapter 4 which was caused by the uncertainty, and limited available scientific
literature about the machines that are used in the harvesting process and the baling process. With
more extensive knowledge about how these machines can be used, their availability for the farmers
and the production process of these machines, the calculations can be made clearer and be expanded
with for example the emission of air pollutants of these machines when they are used or when they
are produced.

5.4 Reflection on the research process
The research process was a long and complex process. This thesis provides an understanding of the
burning process of paddy straw in Punjab and Haryana, and the potential opportunities for local
farmers when the paddy straw is not burned anymore and instead there is chosen for a circular
solution. The research has been conducted with most effort, though varying circumstances and
limitations have inevitably influenced the research. During the research process there were many
challenges, this section reflects on these challenges.
First, the research is not only a thesis but also research done for MVO Nederland. The company
wanted to know more of the impact of their project on the local farmers in Punjab and Haryana. It was
very interesting to conduct research, which will be applied after the work is finished, but at the same
it was a challenge to link this scientific research. For this reason, the theoretical framework was a
significant challenge. Consequentially, the framework has been revised several times throughout the
process. While the scientific concepts needed to be explained in the framework, also the concepts that
could play a role when the project would actually be implemented were important. Moreover, also a
focused research question was important in the process of making the theoretical framework to a
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success. After data collection, changing word use and indicators, the research question was also
revised several times. Even though it is part of an explorative process, I do believe that this complicated
the process in writing the theoretical framework. If more attention would have been given to
developing a more precise research question in the first instance, it certainly would have saved some
time.
The next point is related to the challenge of making the theoretical framework. After the first
interview it became clear the theoretical framework was not complete. During the conversation some
new concepts related to the potential risks came to the lights. These were important to take into
account in both the research question and the theoretical framework. The process of clarifying the
theoretical framework without missing relevant concepts started again. The risks had to be involved,
but not too prominently, because the time for the research was limited. After gathering all the
important concepts in the research question, by operationalising these, the theoretical framework
became more clear and also the interview questions became more clear, which was helpful in the
process of conducting the other interviews and acquiring the relevant information I needed in the
results section.
Moreover, doing the interviews was a challenge. The idea was to do the interviews with
relevant stakeholders in the project of MVO Nederland. However, many of these stakeholders had
limited time, were difficult to reach and could not always provide the information needed for the
results section. Also, many stakeholders were from India with a suboptimal Skype connection.
Nevertheless, the interviews that are done were very insightful and the most important stakeholders
in the projects were interviewed.
Also a few words on data availability and desk-research. The research is focused on Punjab and
Haryana, by making the calculations for these states it was a challenge to find the right numbers for
both states. Sometimes in the literature there were only numbers about Punjab, only about Haryana,
only about the whole of northern India or only about India. Therefore, other manners with other data
had to be used to come to a result with a conclusion.
Finally, I would like to take the opportunity to reflect on my own developments during the
research. Before I started with making the calculations and estimates and drawing conclusions, I was
already thinking about possible conclusions and hypothesises. However during the research, I noticed
it is hard to formulate any of these in such a complex situation with many interdependencies. The
project is not only implementing the circular solution but is changing the whole agricultural system.
Therefore, it is important as a researcher to keep a clear and open-minded view and not to assume
certain outcome too early in the process certain result. For example, by changing the whole agricultural
system, the disposable income can increase, however what is done with this income can be positive
and negative. I think, it is important to mention that I was aware of this when I was reading more about
the subject. During the interviews I was as aware of the importance to have a clear view without
assumptions, and that it was useful to ask further after hearing the answer of the interviewees. This
awareness helped me to be more critical as a researcher and to ask not only the interviewee the right
questions, but also ask myself the right questions as a researcher. The research was a first step in
further research and requiring a more explorative study to gain new insights. Despite, the challenges
during writing the thesis, the research has been successful in answering the research question and
furthermore it provided new insights and groundwork for follow-up studies and steps in the project of
MVO Nederland.
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Appendix 1: Selection interviewees
Date interview

Interviewee

16-09-2019/30-10-2019

Sanne van den Dungen – GVK/ECOR

14-10-2019

Raj Kumar Jhorar – Haryana University

22-10-2019

Patrick Gerritsen – Bio4pack

29-10-2019

Preet Chandhoke – Farm2Energy

29-10-2019

Peter van Rosmalen – PaperWise

30-10-2019

Mike van den Hof – ECOR

Required information
Amount of reducing smog in the area of Punjab and Haryana
Amount of reducing health problems for the local farmers
caused by effects of burning the paddy straw
The development of stakeholder partnership in the agricultural
sector in Punjab and Haryana
Amount of reducing waste generation in the area of Punjab and
Haryana in the agricultural sector
Amount of reducing the emission of air pollutants in the area of
Punjab and Haryana
If the use of resources is more efficient
If the soil quality will change
Amount of the increase of the disposable income
If the employment in the agricultural sector will increase
If there will be economic growth in the area of Punjab and
Haryana
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Actor to interview
ECOR, Haryana University
GVK, Haryana University,
Farm2Energy
GVK
Bio4Pack, PaperWise, Farm2Energy
Bio4Pack, PaperWise, ECOR,
Farm2Energy
Bio4Pack, PaperWise, ECOR
ECOR, Haryana University,
Farm2Energy
GVK
Bio4Pack, PaperWise, GVK
Haryana University

Appendix 2: Interview questions
Introductory questions
1. Could you describe your role within your working place?
2. What is your view on paddy residue burning?
1= Completely acceptable
2= Somewhat acceptable
3= Somewhat unacceptable
4= Completely unacceptable
Current situation
3. According to you, what percentage of people in the state burn the crop residue?
4. How much is the amount that is burned of paddy straw (and do you have data per state of
Punjab and Haryana)?
5. What are the current paddy residue management practices?
6. How do these management practices help farmers manage the paddy straw in their fields?
7. Are there policy initiatives of not burning the paddy straw? If there are initiatives, which one
and are they function? Did they notice reduction of burning?
8. What is the perception of the local farmers of alternative paddy residue management
options provided by the government?
9. What are the fines in the event of crop residue burning?
10. What is your view on fines for paddy residue burning?
1= Completely acceptable
2= Somewhat acceptable
3= Neither
4= Somewhat unacceptable
5= Completely unacceptable
11. What are the reasons for the farmers to stop paddy residue burning?
1= I want to comply with the law. The fine is too high, and I cannot afford it.
2= Not burning improves yield for the next crop.
3= Not burning means reduced fertilizer requirement in the next cycle.
4= Not burning is a way of conserving soil health.
5= My own Health concerns.
6=Other (specify)
People
12. What are the challenges faced by farmers in adopting alternative methods of paddy straw
management?
13. What do farmers see as solutions for adopting alternative methods of paddy straw
management in a good way?
14. What are potential incentives for farmers to move away from the rice burning practice?
15. Normally during the year, how would you rate air quality in your area?
1= Very good
2= Good
3= Acceptable
4= Poor
5= Very poor
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16. During the burning season, how would you rate air quality in your area?
1= Very Good
2= Good
3= Acceptable
4= Poor
5= Very Poor
17. Are you aware of the respiratory problems because of the burning?
18. Do you have any data on increase on visits of hospitals/doctors’ visits during the period of
burning the paddy straw? Or where can I find these data?
19. Which other organizations are important to be included in the existing Partnership: including
farmers, aggregators, equipment manufacturers, suppliers, entrepreneurs, and others like
agri-extension agencies, civil society organizations, R&D institutions?
20. Do you think farmers will be involved in partnerships when there will be other solutions for
burning the paddy straw in a good way?
1= Very Good
2= Good
3= Acceptable
4= Poor
5= Very Poor
Planet
21. How is burning impacting pollution locally?
22. What influence does burning the paddy straw has on the climate change?
1= An influence on short term
2= An influence on long term
23. What are the environmental benefits of not burning paddy straw anymore?
24. Will there be a more efficient use of the resources in the agriculture? And how will this use
be reflected?
25. Will there be a better soil health when the paddy straw is not burned anymore? How will this
change be noticed?
26. How can I calculate the farmer’s costs on use of pesticides from soil improvement, once the
soil will not be burned anymore?
Profit
27. Is removing paddy straw an alternative situ solution to paddy residue burning, an economical
option for farmers?
28. Is there enough potential for the paddy straw, to make paper of packaging material?
29. Will the no burning of the paddy straw and the removal of the paddy straw from the farmers
land bring an impact to the farmers disposable income?
1= Income will be much higher
2= Income will be a little higher
3= Not a difference in income
4= Income will be little lower
5= Income will be much lower
30. How can I make a good calculation of the income difference for farmers when the paddy
straw will not be burned anymore?
31. Will the middlemen, the ones who will buy the paddy straw form the farmers to sell it for the
circular solutions, be able to pay for a 1tn of paddy straw?
32. How many families can deliver 1tn of paddy straw?
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33. Will the employment in the area increase? And for what kind of jobs will this employment
change? Do you have numbers of potential new jobs?
34. Do you think that there will be an economic growth?
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Appendix 3: Coding interviews
People
• Yellow: Reducing smog in the air in the area of Punjab and Haryana
• Light green: Reducing health problems for the farmers caused by effects of burning the paddy straw in Punjab and Haryana
• Light blue: Increasing multi-stakeholder partnerships in the agricultural sector
Planet
•
•
•
•

Pink: Reduce waste generation in the agricultural sector
Blue: Reduce the emission of air pollutants in the area of Punjab and Haryana
Red: More efficient use of the resources in the agricultural sector
Grey: Better soil quality

Profit
•
•
•

Green/blue: Increasing the disposable income for farmers
Green: Increasing the employment in the agricultural sector
Purple: Increasing economic growth of the area in Punjab and Haryana

Codes

Interview 1

Interview 2

Interview 3

Interview 4

Interview 5

Yellow: Reducing
smog in the air in
the area of Punjab
and Haryana

+/Fine combustion and
CO2 are released
during incineration.
The problem with the
development
of
smog is mainly a
problem around the
big cities, where the
polluted air lingers
longer.

+
The air quality is very
poor. There is a lot of
air pollution because
of the paddy straw
burning. During the
burning season we
can speak about a lot
of smog. When there
is wind, the air
quality is less poor.

+
Through burning
the paddy straw,
there will be CO2
emission.
The
biggest problem in
this case is that all
the farmers are
burning in the same
time, what means
there is a lot of
smog created at
once.

+
Burning the paddy
straw causes air
pollution, the air
quality
is
becoming worse.

+
For six months the
air quality is bad
and for the other
months the air
quality
is
acceptable. This
bad air quality is
unhealthy for the
people.

Light
green:
Reducing
health
problems for the
farmers caused by
effects of burning
the paddy straw in
Punjab
and
Haryana

+/For
the
farmer
himself, it is hard to
estimate in what
extend burning the
paddy
straw
is
inconvenient
for
their health.

+
Burning the paddy
straw has negative
effects for the health
of the farmers. It can
cause problems for
breathing
for
example. Also, the
farmers are aware of
the possible health
problems cause by
burning the paddy
straw.

It is also hard to say in
what way the impact
is for the health of
the
farmers
by

+
The farmers know
burning the paddy
straw is not good
for their health,
they are aware of
the toxic caused by
burning the paddy
straw.
The farmers also
know about the
fuels that are
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Interview 6

Interview 7

breathing
the
harmful substances
caused by burning
the paddy straw.
Light
blue: +/Increasing multi- It depends on how
stakeholder
the project is done.
partnerships in the There can be many
agricultural sector
opportunities for the
farmers to work
together with each
other and with other
stakeholders.
However,
when
there is chosen for a
simple buyer-seller
relationship between
the farmers and
buyers,
the
opportunities for the
farmers are less
interesting for them.

arising through the
burning like CO2.

+/To
make
the
partnership to a
success
it
is
important that all
partners are involved
in the process. For
such a partnership,
buyers must be
involved
in
the
process. It will be
important that there
are partners who are
willing to pay for the
paddy straw to the
farmers and can do
something with it. It
is important that
there is an industry
for the paddy straw
and that there is
interest
in
the
products you can
make from paddy
straw.
Without
buyers,
the
partnership is not
complete.

+/In a partnership, it
is important, the
farmers trust the
other stakeholders.
In this case, also
informative
evenings could help
to
inform
the
farmers about the
opportunities for
them and for the
climate.
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+/For the farmers
there
can
be
opportunities
when
the
partnership is fair.
The
companies
that buy the paddy
straw must give a
fair price.
It can also be nice
when there are
other companies
that are willing to
help
with
collecting
the
paddy straw. Then,
the company can
give the farmers
money per acre.
When
the
partnership starts
and is fair for the
farmer, more and
more farmers will
be interested to
work also together
with the rest.

Pink: Reduce waste generation in the Paddy straw is no
agricultural sector
waste, this can also
be used to feed
animals or to bring it
back into the soil, this
use is much better
than taking it away
from the farmers.

Blue: Reduce
emission of
pollutants in
area of Punjab
Haryana

the
air
the
and

+
If you do not burn,
you
have
less
greenhouse
gas
emissions.
The
amount of fewer
greenhouse
gas
emissions can be
calculated. This is the

+
It is not an easy
process to make
other products, like
packaging material
from paddy straw.
However, it can be
a good product to
start
exporting
from a piece of
waste
into
a
beautiful circular
product.

+
We can speak of the
emission
of
greenhouse
gases
caused by burning
the paddy straw. In
the long term, the
weather will be more
extreme and will

+/We now benefit
more from the
companies that
have agricultural
waste available
than
from
companies that
can and want
something with it.
However, paddy
straw
is
a
resource
for
paper, so it has
It is a resource that potential.
can be used in a
similar way like
plastic.
Furthermore, it is
compostable
at
home and you the
consumer
could
also throw it away
with paper.
+
Because of the
burning of paddy
straw, the emission
of CO will increase.
When burning the
paddy straw is
stopped, there will
be CO2 savings.
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+
It will be better for
the environment
when the paddy
straw is not burned
anymore and when
there are products
made of it.

+
There will be a
positive impact
for
the
environment
when the paddy
straw is not
burned anymore.
I can share some

difference between
the CO2 that arises in
the air caused by
burning and what the
emission
is
decreasing
when
there is not burned, a
life cycle assessment
can help in this
process, because in
the
new
circumstances, there
are emission cause
by for example the
production of the
new
product.
However,
the
expectation is that
there will be less
greenhouse gasses.
Red: More efficient
use
of
the
resources in the
agricultural sector

change. When there
will not burned
anymore,
the
emission
of
greenhouse
gases
will reduce, and the
air pollution will be
reduced.

+
When the paddy
straw is not burned
anymore the use of
resources will be
more efficient. This
because
the
materials will be used
again
for
other
products or to put
the paddy straw back
in the ground, but
just not burning it

literature about
this with you.

+
As a company, we
strongly focus on
the efficiency of
resources. This has
both a social and
environmental
character.
There will be a
circular
product
from the very
beginning to the
very end.
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+/The paddy straw
can be a good
resource for other
products, but now
this is difficult for
the
farmers,
because they must
take the paddy
straw manual from
the field, this is too
much work. To
take the paddy

Grey: Better soil +/quality
This depends if you
collect all the paddy
straw from the field
and remove it from
the soil, this is not
necessarily beneficial
for the soil fertility.
The ash has a certain
nutrient value, so
burning can still be
positive. However, it
can be positive, if just
a part of the paddy
straw is removed
from the field and
the other part is
brought back into the
soil. So, ideally a part
of the biomass goes
back into the soil. If
you take it away from
the farm, you must
compensate this in a

anymore.
The
irrigation water is
also used more
effective.
This
because
the
irrigation can be
reduced when there
are
used
more
machines.
+
the loss of nutrients
in the soil and soil
micro-organisms will
be prevented when
the paddy straw is
not burned. Because
of this, the soil will be
more fertilize.
Important to know is
that incorporation in
the field will be
positive for the soil
health. This can be
done
using
mechanization
inputs. The field will
be more fertile.
Furthermore,
the
chemical fertilizers
can be reduced when
the paddy straw is
not burned anymore.

straw from the
field
with
machines is not
possible for the
farmers because of
the costs.

+
Burning the paddy
straw
influences
the soil fertility in a
bad way.
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+
If the paddy straw
is not burned
anymore, the soil
fertility will be
better.

+/Not all the paddy
straw
has
to
removed away, the
soil fertility will
only be better
when a part of the
paddy straw is
putted back into
the soil.

certain way, because
otherwise you will
get soil fertility going
back.
Green/blue:
+
Increasing
the Selling the paddy
disposable income straw can generate
for farmers
extra income. For the
farmers, all the little
extra income will
make a difference.
However, it still
depends for the
farmer on what the
buyer wants to pay
for it to make it
interesting.
This
because the straw
also
must
be
collected.
The expectation is
the
disposable
income will grow and
this will have a
positive effect on the
region.

+
When the farmers
are selling the paddy
straw,
the
expectation is that
their income will
grow, they want to
earn money with
selling the straw.
How much higher it
will be, depends of
the market and the
price the buyer is
willing to pay. After
the rice is harvested,
the middlemen or
contractors
get
notified
by
the
farmers, that the
straw is ready for
selling it and it can be
removed from the
field.

+
Our company is
already
working
with paddy straw
farmers
in
Malaysia, there the
farmers income is
growing.
The
expectation is that
also the income of
the farmers in India
will
grow.
Furthermore, it is
important to give
the farmers an
incentive, because
the buyer needs
clean paddy straw.
The farmers are
necessary in the
process of cleaning
the paddy straw.

However, before the
farmer starts with
selling, the farmer
must be sure their
income will grow.
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+
The farmers can
earn money with
selling the paddy
straw when they
collect it and
make bales from
it. The increase of
the income of the
farmer depend on
how much land
and what crop
the farmer has.
However, for the
farmer it will also
costs more time
to collect the
straw. But this
knows the buyer
and they will pay
for this process.

+/We are collecting
the paddy straw
for farmers, so the
farmers do not
have to collect it by
themselves
and
these costs will be
saved for them.
However, it is hard
to say if their
income will be
much higher.

+
The expectation
is
that
the
income of the
farmers
will
grow. My feeling
is that especially
for the smaller
farmers
the
income will be
have a positive
increase.
This
because
they
generally do not
earn so much and
selling the paddy
straw
will
relatively have
more impact for
their income.

Collecting costs also
money and is a lot of
work.
For farmers their
income
is most
important, so when
they
adopt
the
alternative methods
of the management,
their income must
grow.
For
the
farmers
it
is
important that their
income
is
not
becoming
lower
when they stop with
the paddy straw
burning.
Green: Increasing
the employment in
the
agricultural
sector

+
Probably there will
are new jobs that
have to do with
quality
control,
treatment, storage,
transport,
aggregation. Some
jobs will require
more skills and then
may some extra
education is needed.

+
The employment will
increase.
Most
farmers are small,
these can become
bigger and there will
be more new jobs
when the paddy
straw is sold to the
industry. There will
be
more
entrepreneurial
opportunities for the
farmers.

+/For the farmer
there will be more
work, probably not
more jobs. There is
more work because
instead of burning
the straw, now it
must be collected.
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+/In the area there
could arise more
jobs. These jobs
are not especially
focusing on the
farmers.

Purple: Increasing
economic growth
of the area in
Punjab
and
Haryana

+
In the area there will
be economic growth.
The extra income is
also spent in the
region, also the extra
jobs will have a
contribution in the
extra jobs. However,
this is difficult to
estimate.

The work on the
small farms will
probably be higher
when the crop yield is
also arising.
+
There will be an
economic growth. If
you can make money
out of it, the
economy will grow.

+
There will be an
economic growth, I
am convinced of
this. However, it
will be important
everything will be
managed in the
right way.
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+
There will be an
economic
growth, but I
think
the
environmentally
impact will be
bigger than the
impact for the
economy.

