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Abstract

Although sustainable agriculture and food systems have appeared to start generating increasing
scholarly and policy-maker interest since the 1950s (Pretty, 2008), the very idea creating some
level of sustainability in agriculture can be traced back to ancient writings in China (Li, 2001).
Despite scholarly and policy efforts, the growing population which in turn results in increasing
demands for food and other agricultural products while minimising potentially negative
impacts on earth and the environment has remained as a major challenge for this century
(Godfray et al., 2010; Sanaullah et al. 2020). With the growing literature on agricultural
ecosystems and sustainability in farming, and despite practitioners being an important of the
community, there has been insufficient discussion on the practitioners’ views grounded in
experiences. Accordingly, this paper provides an account of case-based practitioner’s
experiences in China.
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Introduction

Although sustainable agriculture and food systems have appeared to start increasing scholarly
and policy-maker interest since the 1950s (Pretty, 2008), the very idea of creating some level
of sustainability in agriculture can be traced back to ancient writings in China (Li, 2001). In
general, and for a long time, agricultural sustainability has been an inspiring concept to both
practitioners and researchers who aspire to provide communities with security of food and
energy, clean and accessible water and productive soils by considering how farming may affect
the broader ecosystem (e.g., Brundtland, 1987; Wu, 2013, Wang et al., 2020). In China in
particular, agricultural productivity has been increasingly and negatively affected by climate
change for the past decades especially because of changing water resources (Piao et al., 2010),

International Conference on Innovation and Technopreneurship 2020
Submission: 3 August 2020; Acceptance: 25 August 2020

Copyright: © 2020. All the authors listed in this paper. The distribution, reproduction, and any other usage of the content
@ @ of this paper is permitted, with credit given to all the author(s) and copyright owner(s) in accordance to common academic
B practice. This article is an open access article distributed under the terms and conditions of the Creative Commons

Attribution (CC BY) license, as stated in the website: https://creativecommons.org/licenses/by/4.0/



https://creativecommons.org/licenses/by/4.0/

INTI JOURNAL | eISSN:2600-7320
V0l.2020:10

while Chinese scholars have examined a wide range of issues relating to the sustainability and
environmental effects of farming and, more broadly, agriculture in China (e.g., Dou et al., 2019;
Wang et al., 2019, Zhan et al., 2019). Although there have been long debates regarding the
definition of sustainability, sustainable agriculture or agricultural ecosystems (for example,
since Balfour, 1943), four primary principles summarised by Pretty (2008, p. 451, direct
quotation) may include: (i) integrate biological and ecological processes such as nutrient
cycling, nitrogen fixation, soil regeneration, allelopathy, competition, predation and parasitism
into food production processes, (ii) minimize the use of those non-renewable inputs that cause
harm to the environment or to the health of farmers and consumers, (iii) make productive use
of the knowledge and skills of farmers, thus improving their self-reliance and substituting
human capital for costly external inputs, and (iv) make productive use of people’s collective
capacities to work together to solve common agricultural and natural resource problems, such
as for pest, watershed, irrigation, forest and credit management.

Despite scholarly and policy efforts, the growing population which in turn results in
increasing demands for food and other agricultural products while minimising potentially
negative impacts on earth and environment has remained as a major challenging for this century
(Godfray et al., 2010; Sanaullah et al. 2020). In coping with this challenge, many techniques,
concepts, and systems have been devised, such as diversified farming (Rosa-Schleich et al.,
2019), different agricultural management systems (Sanaullah et al. 2020), soil diversity
(Thakur et al., 2020), advancing agriculture management apps (Inwood et al., 2019), along with
a variety of emerging methodologies for estimating climate effects, for example, carbon
sequestration in agricultural soil (Nayak et al., 2019). With the growing literature on
agricultural ecosystem and sustainability in farming, and despite the fact that practitioners are
an important part of the community, there has been insufficient discussion on the practitioners’
views grounded in experiences. Accordingly, this paper provides an account of case-based
practitioner’s experiences in China.

A Chinese Practitioner’s Account

China has been facing serious energy and environmental problems in both urban and rural areas.
In particular, China produces nearly 4 billion tons of livestock manure every year, while 180
million tons of hay are not effectively used. At present, the amount of chemical fertiliser used
in China exceeds 60 million tons, and the gap of sewage treatment is 3.7344 million tons.
According to the Renewable Energy Market Report (2018), bio-natural gas will account for 8%
- 10% of the domestic natural gas consumption market by 2030, which will reach the size of
150 billion yuan. In 2011, the market scale of China's organic fertilizer industry was about
50.47 billion yuan, which increased to 90.99 billion yuan in 2018, with a compound growth
rate (CGR) of 9%. With the implementation of organic fertilizer subsidies by Chinese
government, the growth rate of the market will be further accelerated which is expected to
exceed 200 billion yuan by 2023 (Renewable Energy Market Report, 2018).

The Biomass Energy’s 13th Five-Year Plan (2016) ( {E¥ige«“+ =78 %) ) had
predicted that by 2020 the annual utilisation of bio natural gas would reach 8 billion cubic
meters, generating biogas power of 500000 kilowatts, while increasing investment in bio

natural gas would reach 120 billion yuan. Furthermore, Environmental Protection Tax (A {&
#i) that had been under consideration for 10 years was finally approved in December 2016,
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effective since the 1% of January 2018. The tax rate is currently varying between five to 1,000
yuan per ton according to the tax calculation method of environmental protection tax issued in
June 2017. In June 2017, the central government’s Opinions on Accelerating the Recycling of
Livestock and Poultry Wastes ( € < T Ittt & & 72k 79 IR I E L)
hereafter referred to as Opinions) proposed to start pilot projects of resource utilisation of
livestock and poultry manure which would be funded from pubic/central government funds.
The Opinions suggests to initiate and implement integrated projects of planting and breeding
circulation, while promoting the resource utilisation of livestock and poultry manure in the
whole county. It also encourages local governments to use centrally allocated funds to give out
local subsidies for livestock and poultry manure recycling equipment, and for using organic
fertilisers instead of chemical fertilisers.

Two months later, the National Development and Reform Commission (%) and
the Ministry of Agriculture jointly issued a plan to promote the recycling of livestock and
poultry manure throughout China. In 2020, the comprehensive environmental management of
200 Chinese counties will be completed, with a total investment of nearly 100 billion yuan,
further proceeding with ‘whole-county promotion’ (3 2 #E3t) of environmental management
in more detail. In August 2018, the Comprehensive Department of the National Energy
Administration ([E X feiJai%#47]) issued the Notice on Reporting the Demonstration and
Reserve Project of Bio-natural Gas Industrialisation ( ¢ <A i R KRS AR TG
it #&100 H 138 %) ), which proposes to establish pertinent policy supports and management
systems, increase subsidies, build a number of commercial projects, and form an initial new
business model of biological natural gas circular economy. Finally, in December last year, the
Guiding Opinions on Promoting the Industrialisation of Bio-natural Gas ( (% F{ZH#E A K
RN R ERITE S = L) ) suggest that, by 2025, China will reach a certain scale and
form of a new, green, low-carbon, clean, and renewable gas industry with an annual output of
more than 10 billion cubic meters. By 2030, biogas market will be developing steadily. The
scales indicated in this latest ‘guiding opinions’ are unprecedented in China, while the annual
output of bio-natural gas will exceed 20 billion cubic meters, accounting for a considerable
proportion of domestic natural gas production and consumption. Therefore, there is a clear
trend at a policy level that China encourages the acceleration of the industrialisation and
commercialisation of bio-natural gas, which will require an established organic fertiliser
production and consumption system and centrally guided large-scale state-owned enterprises
(SOE) to invest in the construction of bio-natural gas industrialisation projects.

Current Difficulties and Issues Encountered by Environmental Project Companies

From a practitioner’s viewpoint, the main difficulties encountered in the industry are multifold.
Mainly and briefly, these may include the following. First, environmentally friendly
agricultural ecosystem projects usually lack overall planning, where the cultivation and
planting are separated. Second, it is difficult to collect, store and transport organic waste
materials, while the collection, storage and transportation system is still very unprepared to
accommodate practical needs. Next, the organic wastewater is difficult to treat without
adequate technical support, while the promoted ‘restoring agricultural field’ model (it HA55)
lacks explicit standards or legal guidelines. Finally, the quality of organic fertilizer cannot be
guaranteed and is difficult to assess, with the promotion of the marketising livestock manure
based organic fertiliser being more difficult than that of plant based organic fertiliser.
Furthermore, for the two utilisation modes of energy and fertiliser, the source of raw materials
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of organic wastes is one of the key factors, which also concerns collection and transportation.
The collection of raw materials must ensure long-term and stable supplies of usable waste and
haywithin a certain distance range. Especially for livestock and poultry breeding companies,
it is necessary to sign long-term contracts with the government or concerned parties for
exclusive rights of collection. Finally, the production, stability and transportation radius of
animal manure is related to scale, efficiency and the company’s financial resources.

In addition, sales volume and competitiveness of end products are another key factor.
For energy utilisation, biogas and electricity are the final products, but the construction of
biogas digesters is mainly distributed in the vast rural areas in China. The investment and cost
of laying biogas pipe network is very high, which farmers are understandably unwilling to pay
for use. As a result, most of the biogas digesters are small in scale, and are usually unable to
meet threshold level for joining the existing grid networks. The high cost of power generation
and untimely subsidies which are usually promised quickly but released slowly make
companies lose motivation to engage more proactively. For fertiliser utilisation, there needs to
be enough farmland for consumption. However, at present, the market of organic fertiliser is
not big enough, especially since the quality of such organic fertiliser cannot be quarantined as
a common phenomenon in the industry resulting in unwilling farmers who generally prefer to
use chemical fertilisers that are cheaper and more convenient.

Solutions — A Case Study of Huaying Agricultural Ecological, Waste-recycling
Industrial Park Project

Huaying Agricultural Ecological, Waste-recycling Industrial Park project (#3427
R e R MY IR 30 AR FH I H ) is located in Xinyi city, Jiangsu province in China, with
a total investment of about 86.510 million yuan. It is a centralised processing point of waste
which was promoted by the county of Xinyi city and has now been put into operation.

The project can process 333t/d duck manure, 120t/d pig manure, 45t/d hay, while
producing 24500m3/d of biogas, most of which is used to prepare for the production of biomass
gas from livestock manure and agricultural waste and the rest is used for plant heating. The
leftover from producing biogas is 188.5t/d, which is used to produce bio organic fertiliser
which is currently at 67.3t/d with deep processing techniques. The total annual output of bio
organic fertiliser is 24239.6t/a (calculated at 360 days a year), all of which are sold as high-
quality base fertiliser raw materials of bio organic fertilizer in order to provide necessary
nutrients for the growth of local and surrounding farmlands and improve the quality of nearby
soil by turn waste into value. The above processes have also promoted developments of
agriculture and industry in the local and surrounding areas. The production of biomass gas and
ancillary products from livestock and poultry manure and agricultural waste conforms to the
scope of nationally encouraged and advocated policies. Overall, the project responds well to
the sustainable development strategy of national energy renewable development and economic
recycling, and thus is an economically and ecologically beneficial project.

This project was a result of practical innovations at Qingdao Conminent Environmental
Energy Engineering CO., LTD., located in Qingdao, Shandong province, China. The company
devised plans for the production of biomass gas from livestock manure and agricultural waste.
In view of the above discussed difficulties, the company focused on using the company's core
technologies. By integrating existing resources, the company was able to derive a project that
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combines planting and breeding, as well as recycling organic waste resources. In particular,
five stages were in place to ensure the planning and implementation of Huaying Agricultural
Ecological, Waste-recycling Industrial Park project. The first stage involves the overall
planning, which left sufficient time for plan revisions and implementation corrections if/when
necessary. In the second stage, technicians used online databases and recourses to devise and
establish a collection and storage system in order to achieve the visual management of the
whole project. During the next stage, a comprehensive aquaculture wastewater treatment
system was planned and established, using techniques and solutions which included CSTR,
UASB combining (two-stage/part) AO (B AO), HDPE oxidation-pond (SE&E&/t® to
process organic wastewater. The fourth stage involves comprehensively using intelligence
equipment of aerobic organic fertiliser and e-OTFE composting technology (FESZAHHE)
technologies to produce organic fertiliser. Finally, sales networks of organic fertiliser were
established to complete the recycling system.
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