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Environmental problems and the ever-increasing growth of population dictate the need for new methods to turn the problem into
an opportunity. The recycling of agricultural waste is very important to achieve sustainable development of agriculture. Present
paper focuses on how the proper disposal and recycling of agricultural waste can significantly reduce greenhouse gas emissions,
conserve resources, and improve soil fertility. Hereupon, the specified criteria were determined by relevant organisations. Five
final products including composting, biochar, biogas, reuse/recycling, and incineration resulting from the technologies used were
investigated using the AHP technique. In addition to the effective management of agricultural waste, these technologies help
in the production of electricity, fertiliser, and carbon absorption, which results in the reduction of climate change and the reduction
of economy. Among the proposed products, biochar was preferred, and the incineration method was ranked the last. Biochar offers
potential environmental benefits in terms of reducing greenhouse gas emissions, increasing the quality and quantity of agricultural
products, and preventing soil erosion and degradation as well as water pollution. High rank was assigned to environmental criteria,
and the actual waste production sub-criterion was preferred over other criteria with a weight of 0.170. The lowest weight was

obtained for the shipping distance (weigh = 0.013).
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The aggravation of environmental problems and
the increase in population has become the main challenge
in pursuing sustainable practices. The application of
traditional methods in the agricultural industry has adverse
effects on the environment, and humans are required
to replace new methods to create a balance between
agricultural efficiency and environmental impacts (Eyhorn
et al.,, 2019). Agricultural waste management significantly
affects climate change, resource depletion, and ecosystem
health. The abandon of agricultural residues may lead to
the release of methane and carbon dioxide and exacerbate
global warming (Sharma et al., 2023a,b; Al-Qudaimi and
Kumar, 2016). Compared to carbon dioxide, methane gas is
21-23 times more effective in global warming (Chen et al.,
2021; Jabraeili et al.,, 2021). Improper waste management
threatens water contamination and ecosystem destruction
(Budihardjo et al., 2023a; McAuliffe et al., 2020).

The balance between human requirements and
preserving the environment is one of the main foundations
of agricultural waste management, which needs to
increase the socio-economic welfare of the farmer and
reduce negative environmental impacts (Nigussie et al.,
2021; Kurbatova and Abu-Qdais, 2020; Zeug et al., 2023).
In other words, the strategy of sustainable development
is the combination of economy and ecology (Hemidat et
al,, 2022). The level of sustainability varies from country to
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country based on the economic situation. Different scenarios
such as financial incentives for recycling/reusing waste or
setting punishments for improper disposal of waste can be
effective on waste management decisions (Ma et al., 2023).
In developing countries, several factors such as urbanisation,
inequality, economic factors, socio-cultural aspects, politics,
institutional issues, and international influences have an
impact on waste management performance (Marshall and
Farahbakhsh, 2013).

The best approach for agricultural waste management
includes tasks related to waste classification, resource
recovery, sustainability, public awareness, and regulatory
considerations (Tseng et al., 2022). It is necessary to evaluate
the type and volume of agricultural residues and waste
(Budihardjo et al., 2023b). The opinion of ,reducing and
preventing waste production” is of particular importance
because income is maximised and waste production is
reduced by applying precise agricultural operations, e.g.
effective irrigation, pest control, mechanised harvesting,
etc. (Starek-Woéjcicka et al., 2023). The amount of waste
will decrease, but it will never reach zero. The next option
to reduce waste is to produce compost and biochar from
agricultural waste (agricultural residue and animal manure)
to supply soil nutrients. The burning of agricultural waste
releases dangerous pollutants into the atmosphere.
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The transformation of agricultural
waste and waste into valuable goods
such as composite materials is called
recycling (Mujtaba al., 2023), which is
a two-way process of profit because
the problems caused by these wastes
are solved and a valuable product is
produced to prevent the destruction
of the ecosystem. There is no single
technology that is suitable for all
waste management. In any case,
the environmentally friendly waste
management approaches listed in Fig.
1 in the order of importance should be
followed.

Organic waste and residues
(plant residues, wood chips, etc.)
are converted into nutrient-rich
humus in the biological process
(Pajura, 2024). If agricultural waste
and residues are decomposed by
microorganisms in the presence of
oxygen under controlled conditions,
high-quality compost is produced that
has the ability to improve soil quality,
conserve water, and increase nutrient
content (Adejumo and Adebiyi, 2021).

The by-product obtained
from biological organic materials
(different types of biomass) by
the  pyrolysis  process (thermal

conversion) in oxygen-free conditions
at a temperature of 300-1000 °C is
called biochar. Biochar is a porous
and carbon-rich material that exhibits
favourable physical and chemical
properties for safe and long-term
carbon storage in the environment.
Raw materials for biochar preparation
include agricultural and forestry waste
(straw, rice husk, peanut shell, etc.),
urban solid organic waste (sludge,
household waste, etc.),and other waste

Different approaches to waste management in the order of priority

(algae, etc) (Shackley et al., 2012).
Biochar as a soil softener can directly
and indirectly reduce the emission
of carbon and other greenhouse
gases from the soil. It increases
the storage capacity of nutrients,
reduces the need for fertilisers, and
reduces the environmental impact on
agricultural land.

Incineration is one of the waste
disposal solutions that has the ability
to reduce a large percentage of
the volume and solid mass of waste.
But initial costs are very low and will
result in air and water pollution. There
are different types of agricultural
wastes, such as grass and tree
leaves, branches and pruning waste,
roots, etc. Therefore, it can be said
that all agricultural wastes contain
moisture, which significantly increases
the emission of greenhouse gases due
to incomplete combustion.

As a product of anaerobic
digestion, biogas is compatible with
the environment for waste disposal
because it reduces the volume of
waste and the emission of greenhouse
gases (Budihardjo et al., 2023b). One
of the major environmental concerns
of waste decomposition is the release
of gases that contribute to climate
change and, in addition, leachate
from hazardous waste to water
systems. The need for a large land to
build a digester, its management and
maintenance problems are among
the forms of anaerobic digestion (Qazi
al., 2018).

From an economic point of view,
it is expected to reduce costs due
to the effective management of
agricultural waste, use less primary

raw materials, earn money from
manufactured products, and reduce
disposal costs.

The successful integration of
agricultural waste and residues into
the circular economy depends on
access to new and robust technologies
that maximise financial benefits and
minimise  environmental impacts.
Scientists and researchers play a crucial
rolein providinginnovative solutionsto
convert waste into valuable products.
It is important to incentivise farmers
to utilise digestible materials as soil
conditioners and animal feed through
the provision of privileges, educational
programmes, and explanatory sessions
detailing the benefits of product use
and the drawbacks of waste disposal
(Haque et al., 2023).

The present  study  gives
the concepts of agricultural waste
recycling, analyses its environmental
impacts, and suggests the best waste
management option by choosing
the optimal waste-to-energy (WTE)
technology. In general, the aim
of this study is to promote and
implement new methods of disposal/
recycling of agricultural waste for
a peaceful coexistence between
the human-animal environment and
the agricultural industry.

Data collection

The presence of many criteria
in the model can increase accuracy
and precision, but the best model is
the one that provides the best results
with the least criteria. The criteria
were selected based on the standards
defined by relevant organisations. After
careful analysis, 13 key criteria were
selected that were highly relevant:

1. Initial capital: the amount of
initial cost required to start
the technology.

2. Job creation: human resource

is needed to create the project
as well as its operation and
maintenance.

3. Environmental effects: avoiding
soil and water pollution as well
as minimising greenhouse gas
emissions play a role in choosing
the best waste management

methods.



Production of hazardous waste: every operation has an
output, and some materials will be left behind.
Professional and public health: creation and
continuation of activity in any technology is done
in relation to human and animal environment.
Resource recovery potential: the type of technology
that effectively transforms waste into valuable products
such as compost and biochar.

Economic viability: waste management strategies must
be economical for long-term sustainability.

Social factors: social acceptance is effective
in the successful implementation of agricultural waste
management.

Energy consumption: it is an accepted technology that
needs the least amount of energy for operation and
maintenance.

Energy production: an operation that can extract
the maximum amount of energy will be popular.
Ability to implement technology: the implementation
of any operation depends on environmental,
geographical, etc. conditions.

Market demand and supply: the circular economy is
successful when it considers the dynamics of supply
and demand of products produced from agricultural
waste.

10.

11.

12.

13. Shipping distance: as much as possible, the distance
between waste production sites and management
facilities should be reduced to minimise carbon
emissions and transportation costs.

The weight of the criteria was considered based on
the opinions of 10 experts in the fields of agriculture,
environment, renewable energy, etc.

Development of model based on analytical hierarchy
process (AHP) approach

In order to choose the optimal waste to energy (WTE), it is
needed to have a methodology that allows decision makers
to identify the best strategy with respect to economic,
environmental, social, and technical issues. Several multi-
criteria decision analysis techniques such as AHP, fuzzy AHP,
weighted product model, and additive weight model have
been proposed. Among them, AHP is the most popular
method (Ahammed al.,, 2012; Ahammed and Azeem 2013).
Expert choice software is used for decision-making in AHP
which was first proposed by Saaty in 1980 and is based on
pairwise comparisons. This process is called hierarchical
because the decision-making process starts from the goals
and strategies of the organisation, and it will identify
and evaluate different decisions by expanding them.
The proposed hierarchical model is presented in Fig. 2.
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Table 1 Random index value for different matrix size
N 1 2 3 4
RI 0 0 0.52 0.89

N — dimension of matrix

Table 2
Equal importance
1 3

Relative comparison of indicators

Weak importance

The criteria of each project are defined according to
the subject and needs. In the present study, economic
parameter is essential when evaluating biomass potential
and having an economic impact on biomass production.
The environmental (ecological) parameter is necessary as an
index of sustainable development. The social factors make it
possible for the project to fail, that's why it is mandatory and
necessary to be considered. This factor evaluates whether
the productive biomass threatens or exposes the food
source to competition or not.

Calculation of weights for criteria

The following steps are followed to determine the priority
weight of the main criteria and sub-criteria:
1. Building a pairwise comparison matrix for all criteria
and sub-criteria.
2. Comparison matrix addition.
3. Determining the relative weight of each criterion and
sub-criterion using a normalised matrix, and then
the compatibility of pairwise comparisons is evaluated.

The weight of the main and sub-criteria is estimated
using Eq. (1).

Ay = by X W (1)

where: A, - comparison matrix; w — priority vector; A

the maximum eigenvector

max

The consistency of the matrix is checked using
consistency ratio (CR) and consistency index. First,
consistency index (Cl) is calculated using Eq. (2), where n is
the rank of the matrix.

Cl = Zmax — )
n-1

Due to randomness in judgment, compatibility ratio
is calculated using Eq. (3), where Rl is the randomness
index that indicates the expected value of CI related to
the order of the matrices. If the consistency index is less
than 0.10, experts’ judgment is consistent and acceptable.
The standard R/ values are shown in Table 1.

w=9 3)
RI
The experts expressed their theory regarding

the superiority of the indicators in the form of numbers,

1.11

Great importance
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6 7 8 9 10
1.25 1.35 1.40 1.40 1.49

Very important
7 9

Absolute importance

which were divided and compared in Table 2 in terms of
importance.

Results and discussion

The answers of all experts regarding the main criteria and
sub-criteria were collected using geometrical methods.
The weighing of comparative matrices was presented
in Table 3.1t should be noted that the quantity and quality of
agricultural waste are the main factors involved in the criteria
andthis feature hasadirect effect on the weight of the criteria
and indicators, which was not considered separately in this
regard. The results are acceptable because the consistency
ratio was less than 0.1. Notably, numbers smaller than zero
(negative numbers), which have a lower likelihood of being
compared, are highlighted in red.

Based on the following criteria related to
the environmental factor, actual waste production (weight =
0.170) is of particular importance. Wastes have the ability to
be converted into valuable materials, and after this process,
some materials that have no use and are worthless will
remain. These materials are called real waste, and the only
way is to dispose of them. These harmful substances
threaten human and animal ecosystems as well as surface
and underground waters due to the presence of a series of
harmful substances. The environmental effects (weight =
0.134) obtained the second place of importance, which is
shown in Fig. 3.

In Fig. 4, two products, biochar and compost, which
are the first and second priorities, were examined in terms
of criteria. Biochar was shown in red and compost in blue.
For example, both products were evaluated in terms of
economic sustainability, and biochar was superior to
compost. The length of the red colour indicates the size of
superiority over the compost.

In the subsets related to the technical factor, energy
production (weight = 0.119) got the first rank, and
technology implementation capability with the weight
of 0.114 got the second place. Among the criteria related
to the economic factor, initial capital (weight = 0.067)
was the most preferred sub-criterion, and shipping
distance (weight = 0.013) was ranked the last. Among
the environmental criteria, the greatest effect was related to
the actual waste production sub-criterion (weight = 0.170).

Among the proposed alternatives, biochar, compost,
biogas, and burial were ranked from the first to the fourth,
with a weight of 0.324, 0.263, 0.172, and 0.106, respectively.
Biochar will prevent the spread of waste and carbon into
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Table 3 Comparative criteria and indicators
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Fig.3 Priorities with respect to the goal of WTE technology selection
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Fig.4 Comparative analysis of compost and biochar using weighted criteria

the environment, and it will increase crops and preserve
the land. On the other hand, due to the moisture content
of agricultural products, their burning speed is extremely
low, and they need petroleum derivatives to burning that
lead to the emission of greenhouse gases. Thus, the final
product contains heavy metals, which are very harmful to
the ecosystem. If they are buried in the landfill, they will
cause groundwater pollution. Figure 5 gives the priority of
options.

In the subsets related to demand and supply, biochar
and burial got the highest and lowest rank, respectively.
In terms of the criteria of transportation distance, compost
and biochar were on the same level with a big difference
with other alternatives. In terms of environmental effects,
biochar was preferable and had a big difference with other
alternatives. The sub-criterion of real waste production
is a basic parameter in choosing alternatives and must
be taken into consideration. The burial option obtained
the highest rank in producing of real and hazardous waste.
Also, it ranked the first in terms of recovery potential and

energy consumption criteria because it does not require any
special capital. Compost was more preferable than others
in terms of public and professional health sub-criterion. In
terms of local and social factors, biogas was ranked the first,
followed by compost and burial because it does not require
special infrastructure and conditions. Biogas had the highest
amount of job creation. Figure 6 gives the comparison of
alternatives based on criteria.

All the products were collectively reviewed based on
selection criteria. Each product can be readily compared
with other mobile products based on specific criteria, with
each criterion listed in its own column. Each of the five
products is represented by a different colour indicating its
weight. In the last column (OVERALL), the overall outcome
of all the criteria is collectively weighed and arranged
in the order of importance. Waste transformation into
products was given the lowest priority initially.

The comparison of literature with the present study is
given in Table 4.

Compasi 0.161
Biochar 0174
Biogas 448
RecveleReuse 0186
Burm 0031
Biochar 0324
Compost 0.263
Biogas 0172
Hecvele Reuse 0,135
Barm D106

(Goal: WTE technology selection™ Enployment {LAL021)
Orverall Inconsistemey=0.02

{Goal: WTE technology selection)
Owerall Inconsistency=0.04

Fig.5 Priority of criteria based on weighing
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Table 4 Comparison of similar studies with the present paper
Authors Method Result

Amo-Asamoah et al. (2020)

the most suitable technology for urban solid
waste with AHP

burning was the best method

Rahman et al. (2017)

appropriate technology for waste to energy
conversion in with AHP in Dhaka

plasma gasification was identified as the best
alternative

Jusakulvijit et al. (2021)

the evaluation of criteria and indicators for
bioethanol production with Delphi-AHP hybrid

economic criteria were the most important

method in Thailand

factor

Conclusion

This study shows the importance of special techniques
in agricultural waste recycling. The adaptation of waste
management solutions and resource availability is essential
as farming practices vary. Identifying and prioritising
criteria when choosing agricultural waste management
are essential to ensure efficient methods. Identifying and
prioritising sensitive criteria when choosing agricultural
waste management is essential to ensure efficient and long-
term waste treatment methods.

Applying new methods in the management of
agricultural waste will preserve forest resources. Forest per
capita will remain constant, or by using products produced
from these materials in the forests, the per capitaamount can
be strengthened. Forest per capita has a direct relationship
with the health of the ecosystem and the reduction of
climate and weather changes. The manufactured products

will reduce the consumption of wood in industry, which
results in reducing the finished price of the manufactured
product and preserving the ecosystem. By using the adverse
effects on the environment, humans are required to replace
new methods to create a balance between agricultural
productivity and environmental effects.

In order to select the best product produced from
agricultural waste, five products of compost, biochar, biogas,
reuse/recycling, and incineration were examined in terms
of four main criteria (economic, environmental, social, and
technical issues) using the AHP method.

Among the selected criteria, the environmental criterion
(weight = 0.170) was particularly important, and shipping
distance (weight = 0.013) had the least impact.

By considering all aspects, the manufactured products
were prioritised. Biochar was given the first priority, but
in emergency situations or in a certain period of time, other
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methods can also be used to dispose of waste. But it should
be noted that other priorities have special problems, that's
why biochar should be used preferentially.

According to the criteria and sub-criteria selected and
weighed by experts, biochar was chosen as the best product
produced from waste, and incineration was the last choice
for disposal.

Eco-friendly waste management systems can be
implemented more quickly if the government provides
subsidies, tax breaks, and favourable laws. Regional
cooperation can accelerate sustainable solutions.

References

ABDULL, M. - ABEDIN, M. Z. 2024. Assessment of plastic waste
management in Bangladesh: A comprehensive perspective on
sorting, production, separation, and recycling. In Results in Surfaces
and Interfaces, vol. 15, article no. 100221.

DOI: https://doi.org/10.1016/j.rsurfi.2024.100221

ADEJUMO, I. O. - ADEBIYI, O. A. 2021 Agricultural solid wastes:
Causes, effects, and effective management. In SALEH, H. M. (ed.).
Strategies of Sustainable Solid Waste Management. London :
IntechOpen, 170 pp. elSBN 978-1-83962-561-9.
DOI: https://doi.org/10.5772/intechopen.93601

AHAMMED, F. - AZEEM, A. 2013. Selection of the most appropriate
package of Solar Home System using Analytic Hierarchy Process
model in rural areas of Bangladesh. In Renewable Energy, vol. 55,
pp. 6-11. DOI: https://doi.org/10.1016/j.renene.2012.12.020

AHAMMED, F. - HEWA, G. A. - ARGUE, J. R. 2012. Applying multi-
criteria decision analysis to select WSUD and LID technologies. In
Water Supply, vol. 12, no. 6, pp. 844-853.

DOI: https://doi.org/10.2166/ws.2012.060

AL-QUDAIMI, A. - KUMAR, A. 2016. Sustainable energy planning
decision using the intuitionistic fuzzy analytic hierarchy
process: Choosing energy technology in Malaysia: Necessary
modifications. In International Journal of Sustainable Energy, vol.
35, no. 4, pp. 360-377.

DOI: https://doi.org/10.1080/14786451.2017.1280496

AMO-ASAMOAH, E. - OWUSU-MANU, D. G. - ASUMADU, G. -
GHANSAH, F. A. — EDWARDS, D. J. 2020. Potential for waste to
energy generation of municipal solid waste (MSW) in the Kumasi
metropolis of Ghana. In International Journal of Energy Sector
Management, vol. 14, no. 6, pp 1315-1331.

DOI: https://doi.org/10.1108/IJESM-12-2019-0005

BUDIHARDJO, M. A. - HUBOYO, H. S. - PUSPITA, A. S- HUTAGAOL,
J. D. C. 2023a. Utilization of Bokashi composting and animal
feed silage for sustainable agricultural waste management and
environmental impact analysis. In Global Nest Journal, vol. 25, no. 9,
pp. 1-10. DOI: https://doi.org/10.30955/gnj.005214

BUDIHARDJO, M. A. — PRIYAMBADA, I. B. - CHEGENIZADEH, A. - AL
QADAR, S.-PUSPITA, A.S.2023b. Environmental impact technology
for life cycle assessment in municipal solid waste management. In
Global Journal of Environmental Science and Management, vol. 9,
special issue, pp. 145-172.

DOI: https://doi.org/10.22034/GJESM.2023.09.51.10

CHEN, H. L. - NATH, T. K. - CHONG, S. - FOO, V. - GIBBINGS, C. -
LECHNER, A. M. 2021. The plastic waste problem in Malaysia:
Management, recycling and disposal of local and global plastic
waste. In SN Applied Sciences, vol. 3, article no. 437.

DOI: https://doi.org/10.1007/542452-021-04234-y

EYHORN, F. - MULLER, A. - REGANOLD, J. P. - FRISON, E. — HERREN,
H. R. - LUTTIKHOLT, L. — MUELLER, A. - SANDERS, J. - EL-HAGE
SCIALABBA, N. - SEUFERT, V.- SMITH, P.2019. Sustainability in global

Himan Khodkam et al.

agriculture driven by organic farming. In Nature Sustainability, vol. 2,
no.4, pp.253-255.DOI: https://doi.org/10.1038/s41893-019-0266-6

HAQUE, F. - FAN, C. - LEE, Y.-Y. 2023. From waste to value: Addressing
the relevance of waste recovery to agricultural sector in line with
circular economy. In Journal of Cleaner Production, vol. 415, article
no. 137873. DOI: https://doi.org/10.1016/j.jclepro.2023.137873

HEMIDAT, S. - ACHOURI, O. - EL FELS, L. - ELAGROUDY, S. - HAFIDI,
M. CHAQUKI, B. - AHMED, M. — HODGKINSON, I. - GUQ, J. 2022.
Solid waste management in the context of a circular economy
in the MENA region. In Sustainability, vol. 14, no. 1, article no. 480.
DOI: https://doi.org/10.3390/s5u14010480

JABRAEILI, M.-POURDARBANI, R—-NAJAFI, B.-NEMATOLLAHZADEH,
A. 2021. Modelling the effects of AI203-Si02 nanocomposite
additive in biodiesel-diesel fuel on diesel engine performance
using hybrid ANN-ABC. In Acta Technologica Agriculturae, vol. 24,
no. 1, pp. 20-26. DOI: https://doi.org/10.2478/ata-2021-0004

JUSAKULVUIT, P. — BEZAMA, A. — THRAN, D. 2021. Criteria
prioritization for the sustainable development of second-generation
bioethanol in Thailand using the Delphi-AHP technique. In Energy,
Sustainability and Society, vol. 11, article no. 37.

DOI: https://doi.org/10.1186/s13705-021-00313-5

KURBATOVA, A. - ABU-QDAIS, H. A. 2020. Using multi-criteria
decision analysis to select waste to energy technology for a mega
city: The case of Moscow. In Sustainability, vol. 12, no. 23, article
no. 9828. DOI: https://doi.org/10.3390/su12239828

MA, H. - LI, M. = TONG, X. - DONG, P. 2023. Community-level
household waste disposal behavior simulation and visualization
under multiple incentive policies - An agent-based modelling
approach. In Sustainability, vol. 15, no. 13, article no. 10427.

DOI: https://doi.org/10.3390/su151310427

MARSHALL, R. E. - FARAHBAKHSH, K. 2013. Systems approaches
to integrated solid waste management in developing countries.
In Waste Management, vol. 33, no. 4, pp. 988-1003.
DOI: https://doi.org/10.1016/j.wasman.2012.12.023

MCcAULIFFE, G. A. - TAKAHASHI, T. — LEE, M. R. F. 2020. Applications
of nutritional functional units in commodity-level life cycle
assessment (LCA) of agri-food systems. The International Journal of
Life Cycle Assessment, vol. 25, pp. 208-221.

DOI: https://doi.org/10.1007/s11367-019-01679-7

MUJTABA, M. - FRACETO, L. F. — FAZELI, M. - MUKHERIJEE, S. -
SAVASSA, S. M. - DE MEDEIROS, G. A. - DE ESPRITO SANTO
PEREIRA, A. — MANCINI, S. D. - LIPPONEN, J. - VILAPLANA, F. 2023.
Lignocellulosic biomass from agricultural waste to the circular
economy: a review with focus on biofuels, biocomposites and
bioplastics. In Journal of Cleaner Production, vol. 402, article no.
136815. DOI: https://doi.org/10.1016/j.jclepro.2023.136815
NIGUSSIE, Z. - TSUNEKAWA, A. - HAREGEWEYN, N. - TSUBO, M. -
ADGO, E. AYALEW, Z. — ABELE, S. 2021. The impacts of Acacia
decurrens plantations on livelihoods in rural Ethiopia. In Land Use
Policy, vol. 100, article no. 104928.

DOI: https://doi.org/10.1016/j.landusepol.2020.104928

PAJURA, R. 2024. Composting municipal solid waste and animal
manure in response to the current fertilizer crisis - a recent
review. In Science of the Total Environment, vol. 912, article no.
169221. DOI: https://doi.org/10.1016/j.scitotenv.2023.169221
QAZI, W. A. - ABUSHAMMALA, F. M. - MOHAMMED-HASHAM,
A. - YOUNES, M. K. 2018. Waste-to-energy technologies:
a literature review. In The Journal of Solid Waste Technology and
Management, vol. 44, no. 4. pp. 387-409.

DOI: https://doi.org/10.5276/JSWTM.2018.387

RAHMAN, S. M. S. - AZEEM, A. - AHAMMED, F. 2017. Selection
of an appropriate waste-to-energy conversion technology for
Dhaka City, Bangladesh. In International Journal of Sustainable
Engineering, vol. 10, no. 2, pp. 99-104.

DOI: https://doi.org/10.1080/19397038.2016.1270368

249



SAATY, T. L. 1980. The Analytic Hierarchy Process: Planning, Priority
Setting, Resource Allocation. New York, USA : McGraw-Hill, 287 pp.
ISBN 978-0-070-54371-3

SHACKLEY, S. - CARTER, S. — KNOWLES, T. - MIDDELINK, E. -
HAEFELE, S. — SOHI, S. — CROSS, A. — HASZELDINE, S. 2012.
Sustainable gasification-biochar systems? A case-study of rice-
husk gasification in Cambodia, Part I: Context, chemical properties,
environmental and health and safety issues. In Energy Policy, vol.
42, pp. 49-58. DOI: https://doi.org/10.1016/j.enpol.2011.11.026
SHARMA, H. - KUMAR, H. - MANGLA, S. K. 2023a. Enablers
to computer vision technology for sustainable E-waste
management. In Journal of Cleaner Production, vol. 412, article no.
137396. DOI: https://doi.org/10.1016/j.jclepro.2023.137396
SHARMA, P.—-BANO, A.-VERMA, K.-YADAV, M.-VARJANI, S. - SINGH,
S. P.-TONG, Y. W. 2023b. Food waste digestate as biofertilizer and
their direct applications in agriculture. In Bioresource Technology
Reports, vol. 23, article no. 101515.

DOI: https://doi.org/10.1016/j.biteb.2023.101515
STAREK-WOJCICKA, A. - STOMA, M. — OSMOLSKA, E. — RYDZAK,
L. — SOBCZAK, P. 2023. Economic effects of food industry waste
management in the context of sustainable development.
In PASCUZZI, S. - SANTORO, F. (eds). Farm Machinery and Processes
Management in Sustainable Agriculture. FMPMSA 2022. Lecture
Notes in Civil Engineering, vol. 289. Cham : Springer, pp. 97-106.
elSBN 978-3-031-13090-8.

DOI: https://doi.org/10.1007/978-3-031-13090-8 10

TSENG, M.-L.—HA, H.M.-TRAN, T.P.T. - BUI, T.-D. - CHEN, C.-C. - LIN,
C.-W. 2022. Building a data-driven circular supply chain hierarchical
structure: Resource recovery implementation drives circular
business strategy. In Business Strategy and the Environment, vol.
31, no. 5, pp. 2082-2106. DOI: https://doi.org/10.1002/bse.3009
ZEUG, W. — BEZAMA, A. - THARN, D. 2023. Life cycle sustainability
assessment for sustainable bioeconomy, societal-ecological
transformation and beyond. In Progress in Life Cycle Assessment
2021. Sustainable Production, Life Cycle Engineering and
Management. Springer : Cham, pp. 131-159. elSBN 978-3-031-
29294-1. DOI: https://doi.org/10.1007/978-3-031-29294-1_8

T




