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Abstract: The Chinese government vowed to achieve "carbon peak and carbon neutrality”" on a global scale
in 2020. Since the building sector emits a significant amount of greenhouse gases, achieving the "carbon
peak and carbon neutrality" goal will be extremely difficult. Emissions of greenhouse gases can be greatly
decreased by developing low-carbon buildings. As more and more new green building materials hit the market,
China's low-carbon construction sector is growing along with the building materials market. This study does
a thorough analysis of the literature on the most recent advancements in cost management related to new eco-
friendly construction materials in low-carbon economies. The objective is to describe the different dimensions
of information green building materials cost management, uncover the underlying themes and sub-themes
within these dimensions, identify key research gaps in the current studies, and provide recommendations for
future research endeavors. Through the review of the literature, the existing problems in the cost management
of new green building materials are revealed. And from the improvement of new green building materials cost
management way is elaborated.

The conclusion of this paper is that the existing research mainly focuses on the construction of cost management
systems and does not systematically study the formation process of material costs, ignoring the consideration of
material research and development technology, environmental accounting disclosure and other aspects. Finally,
the research project ought to prioritize material research and development, strengthening the cost accounting
system, environmental cost disclosure, improving the material management system, and other areas that require
in-depth investigation.
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1. Introduction

rban building is growing rapidly in tandem

with China's urbanization trend. As part of

its goal to reach "carbon peak and carbon
neutrality," China has made the shift to a low-carbon
economy with sustainable energy and economic
structures as a central focus for future economic
growth.

The economic structure of construction enterprises
has also gradually changed from extensive to intensive,
with the continuous development of China's low-carbon
economy'’. In 2021, the "Opinions of the Central
Committee of the Communist Party of China and the
State Council on Fully Accurately and Comprehensively
Implementing the New Development Concepts to Do
a Good Job of Carbon Peak and Carbon Neutrality"
contained a proposal by China's General Office of the
State Council to actively develop energy-efficient and
low-carbon buildings as well as to comprehensively
promote green and low-carbon building materials.
When compared to conventional building materials,
new green materials have the green attributes of being
healthier, more environmentally friendly, and requiring
less resources™. Therefore, the issues of excessive
energy consumption and emissions in the construction
industry can be significantly mitigated by the use
of innovative green building materials. It may also
encourage the building sector's growth in a low-carbon,
environmentally friendly, and sustainable manner"’.
In the discipline of construction engineering, the cost
of building supplies makes up over half of the whole
expenditure'. However, with the advancement of green
building principles like "Passive Technology Priority
and Active Technology Optimization," a variety of
green building material technologies that boast low
incremental costs, excellent regional adaptability, and
well-established technical systems have gained traction
in the market. This trend has resulted in a decrease in
the incremental costs associated with green buildings
(Figure 1).

The reduction of incremental cost of green buildings
is due to the continuous improvement of green building
evaluation standards in China. China's first ecological
housing evaluation standard, the "China Ecological
Housing Evaluation Standard," was completed in
2001 by academics from China. It was developed by
combining China's actual development situation with

extensive research and discussion on green ecological
building housing industry technology in other
countries. In 2003, to support the Green Olympics and
fulfill the promise of the "Green Olympics," under the
guidance of Tsinghua University, the Beijing Science
and Technology Commission formulated the "Green
Olympic Building Evaluation System," which is the
first green evaluation standard system launched in
China. China updated and enhanced the Green Building
Assessment Standards in 2006", 2014' and 2019"".
The 2014 edition's category evaluation indexes are
more "construction management" and "improvement
and innovation" than the 2006 edition's, as shown by
comparing the versions of different periods (Figure 2),
which is because the material saving and water saving
during the construction period are also required, and
additional points are set for new technologies. The
evaluation object from the 2006 edition, which included
public and residential structures in office buildings,
malls, and hotel buildings, was enlarged to include
all civil buildings in the 2014 edition. In contrast to
the 2019 version. The 2014 edition has experienced
significant modifications, with the amount of indicators
being more condensed, simpler to comprehend, and
easier to master, replacing the previous "four sections
- environmental protection" with "five performances".
The development of "convenience of life" and "health
and comfort" is increasingly focused on the needs of
the individual, which is consistent with the national
development strategy of promoting innovation in
the new era and giving consideration to the shared
advancement of efficiency and quality. Meanwhile,
the index's 2019 version categorizes green buildings
into four fundamental levels: basic, one-star, two-
star, and three-star. The five indices that make up the
green building evaluation index system are resource-
saving, livable environment, convenience of living,
health and comfort, and safety and durability. In
order to encourage more construction companies to
move toward low-carbon, environmentally friendly
construction, use more green building materials, lower
the incremental cost of construction projects, and
increase economic benefits, evaluation standards can
be developed to support the integration of the concept
of green development into building green development
requirements.

In addition, financial subsidies from national and
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local governments have largely offset the incremental
costs of green buildings. At the same time, a typical
green building project can recoup the incremental cost
of green technologies within five to ten years, with the

1 Therefore,

exception of a few green building projects
the use of new green building materials can, to some
extent, reduce material maintenance costs, reduce
carbon emissions, increase material application rates
and ultimately reduce material costs and overall costs'".

Despite the progress made in the new green building

@

materials industry, several challenges persist. These
include imperfect market mechanisms, inadequate
knowledge of new green building materials among
managers, high production costs associated with
these materials, and ongoing fluctuations in material
prices. These issues can have a substantial impact on
cost accounting and management practices related
to building materials, consequently influencing the
construction efficiency of construction projects.
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Figure 1. Changes in the cost of China's green building labeling program over the years

Note: 1.Data are quoted from the literature!"’
(a)Residential building (b)Public building
2 .The green building star rating means that green buildings should meet the requirements of all control items of this standard,
and the score of each index should not be less than 30% of the full score of its score item. When the total score reaches 60
points, 70 points, or 85 points and should meet the corresponding technical requirements of green buildings, the green building

grade is one star, two stars, or three stars

[71
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Figure 2. Comparison of the broad categories of indicators in the 2000, 2014 and

2019 editions of China’s Green Building Evaluation Standards
Note: Data are quoted from Data are quoted from the third edition of Green Building Evaluation Standards™”

Currently, both domestic and international scholars
primarily concentrate on the low-carbon economy
and its application in the realm of building materials
cost management, with a specific focus on the market,
design, construction, and overall management aspects.

Wu et al.”’ conducted a study on the low-carbon
transformation of the construction industry with the
aim of "carbon peak and carbon neutrality". They
highlighted that the production phase of building
materials and the operational phase of buildings are
pivotal stages for carbon emissions in the overall
construction process. Subsequently, they proposed
a "step-by-step" approach to facilitate the low-

carbon transformation of the construction industry,
emphasizing "systematic promotion, targeted policies,
dual-pronged initiatives, and consistent, organized
progress" to propel the high-quality development
19 jdentified the
following problems in the cost management of building

of China's construction sector. Lin

materials,

1. The quality inspection at the time of entry is not
strict, and the management personnel do not procure
materials according to the contract requirements.

2. Material storage is not in place, the storage
personnel is easy to temporarily neglect, resulting in
material damage, which further affects the quality of
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the project.

3. In order to control material costs, some enterprises
have set up unreasonable procurement incentive
mechanism, leading to the occurrence of counterfeit
inferior materials. In response to the above problems,
Lin"" proposed to strictly control the material
quality of construction projects from the following
four aspects: To enhance building materials cost
management, several critical steps should be taken.
Firstly, it is essential to focus on input supervision
of materials by ensuring rigorous oversight of
material procurement to guarantee that the quality
meets the required standards. Secondly, emphasis
should be placed on material storage supervision,
including regular inventory checks to maintain proper
material conservation practices. Thirdly, improving
the professional competence of material inspection
personnel is crucial; this involves actively nurturing
high-quality inspection and warehouse staff. Lastly,
effective on-site construction supervision is vital
to prevent substandard work and ensure consistent
material quality during the construction process.
Ma!"l suggested that the new building materials
industry has problems such as low concentration,
backward technology research and development,
and a single mode of investment and financing. She
recommended that construction enterprises should
intensify supervision and promotion of new building
materials and give them more attention. Additionally, it
was suggested that these enterprises should restructure
the industrial composition of new building materials,
decrease actual production energy consumption,
enhance independent innovation capabilities, aim to
acquire core technology in low-carbon new materials
research and development, and propel market-oriented
material development.

Umit et al.'"”

prices by using Autoregressive Integrated Moving

estimated the construction material

Average and Nonlinear Autoregressive Neural
Network, respectively. The above models significantly
improved the predictability of construction material
costs and effectively avoided cost overruns. Srihari et
al."’! compared the cost of traditional building materials
and green building materials through quantitative
investigation, and found that the replacement of
conventional building materials by sustainable building
materials could reduce the building cost by 3.15%.

Giesekam et al."*! examined the economic, technical,
practical and cultural barriers to the adoption of green
and low-carbon building materials through a survey of
construction professionals and interviews with industry
leaders. They highlighted the high cost of building
materials, unclear managerial responsibilities, industry
culture, and the absence of carbon emission standards
for products and buildings as key obstacles hindering
the adoption of low-carbon building materials. In
response, they proposed several solutions: firstly,
involving professionals early in the supply chain
management process; secondly, utilizing life cycle
costing effectively for material cost calculations;
thirdly, establishing and enhancing material cost
management mechanisms; and fourthly, revising
contracts and tender documents. In conclusion, within
the low-carbon economy framework, managing the
cost of new green building materials poses a challenge
for Chinese construction enterprises, yet it is a crucial
step towards achieving the objectives of "carbon peak
and carbon neutrality".

Previous research indicates that the ongoing growth
of a low-carbon economy will encourage the emergence
of a new market for green construction materials. New
green building materials have the potential to lower
construction projects' overall costs. However, the cost
of new green building materials is difficult to control
due to three factors: first, the new building materials
did not perform well in the procurement, warehousing,
and construction environments; second, the price of
new green building materials is high; and third, there
are differences in industry standards. However, the
view of material cost control is limited to a certain
point of view, such as procurement management,
inventory management, and construction management.
There is no systematic study of the formation process
of material costs, and there are few studies on the
enterprise's management mode and the responsibility
norms of enterprise managers.

This paper primarily addresses the aforementioned
issues by examining new green building material
research and development, material market price
fluctuations, material cost management investments,
environmental accounting, and employees' economic
awareness. It provides relevant suggestions and
countermeasures to tackle the challenges in cost
management of new green building materials and
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achieve the effective integration of cost management
and control in this sector.

2. Significance and Influenceof cost
management of building materials in the
context of low-carbon economy

Low-carbon economy is an innovative approach
to technology, industry, and institutions, based on
sustainable concepts, which aims to minimize the
waste of energy and resources, reduce greenhouse
gas emissions into the air, and achieve dual economic
benefits for society and the environment'"”. Cost
management refers to the method of scientific
management of various expenses in enterprise
operations''®. It focuses not only on post-analysis,
but also on pre-planning and in-process control. Cost
management encompasses activities such as cost target
setting, cost budgeting, cost control, cost analysis,
cost-benefit evaluation, performance assessment, and
continuous improvement. It is a management method
that takes the whole enterprise as the management
object and implements it according to the future
development trend of the enterprise. The construction
sector serves as a key industry propelling China's
economic advancement''”.

In addition, the cost management of building
materials under the low-carbon economy should follow

3 .
8] Reduction, reuse,

the principle of circular economy
and recycling are the cornerstones of the circular
economy. Reduction refers to the material resources
used in production and consumption activities, and it
advocates for a decrease in resource input and pollutant
discharge during the early stages of economic activity
in order to ensure the normal progression of production
activities. In order to ensure the quality of service,
reuse refers to extending the use of resources and the
service cycle as far as possible. Packaging containers or
products made from resources can be reused multiple
times in their original state, preventing resource
products from ending up in the trash too soon and
effectively preventing the phenomenon of excessive
use of one-time resources. Reusing materials after
they have served their intended purpose is known as
recycling. From the standpoint of the circular economy,
the cost of building materials is integrated into low-
carbon green buildings. This means that consideration
must be given to the application of environmentally

friendly and energy-efficient building materials, as well
as the creation of environmentally friendly and energy-
efficient building use plans that take into account the
structural and functional characteristics of individual
buildings.

Keep construction input costs under strict control

19]

during the design phase'”, avoid using expensive
building materials; carefully analyze building
performance and capital investment to use energy-
efficient and environmentally friendly materials
rationally and raise the overall ecological and
environmental protection level of building projects.
It is possible to choose reasonable thermal or sound
insulation materials in accordance with the building's
intended use. It is evident that in order to achieve a
healthy and sustainable development of construction
activities, a circular economy necessitates the
systematic avoidance of waste in building material
resources and waste discharge in economic activities.

To ensure that construction enterprises have adequate
liquidity, continuous investment is necessary at various
stages. However, these investments face various
uncertainties, such as market demand fluctuations,
policy changes, and project alterations"””’. By
strategically allocating funds and proactively mitigating
financial risks, enterprises can maintain liquidity across
varying economic cycles and market conditions to
fulfill diverse payment obligations. It is imperative
for businesses to swiftly respond to emerging risks
and maintain adequate reserves to address unforeseen
contingencies, thereby minimizing the financial impact
of unexpected events.

2.1 Optimize Fund Allocation

China is currently investing more money in a wider
range of construction projects, including green
building projects. However, closing the construction
financing gap is still difficult. The primary cause of this
problem is the lack of a flexible and all-encompassing
strategy for managing the cost of building materials.
The cost of new green building materials fluctuates
during the implementation of low-carbon building
projects, making it difficult for traditional cost control
methods to track and dynamically manage these
expenses’”" **). This can lead to a reduction in cost
control efficiency and possibly even halt construction
progress. Therefore, by carefully planning for material
work at the beginning of the project and optimizing
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cost management strategic for new green building
materials, construction companies can improve cost
management (Figure 3). The choice of building
materials must be practical in addition to fulfilling
the requirements of the building purpose. The
management team of the company should estimate
the cost of the building materials prior to starting
the construction project and create a budget based
on the findings of the calculations. The cost strategy
must adhere to the fundamental ideas of the circular
economy™”. The elements influencing the cost should
be controlled and monitored during the building
process, and under certain conditions, appropriate

A written plan

Estimate the cost
before construction

Cost

Planning

Cost

prepared in
monetary form

action should be made to minimize or completely
eradicate waste and loss. In order to find even more
ways to cut costs, the second step is to compute the
real construction costs and evaluate the elements
that determine cost growth and decline as well as the
creation process of costs. Ultimately, incentives and
sanctions for management personnel's cost assessment
will be determined by how well cost management and
control are executed™.

These approaches can efficiently regulate the
procurement of building materials across all construction
activities, facilitating the optimal allocation of enterprise
funds.

During the construction process, the
factors affecting the cost should be
managed to reduce or eliminate waste

Cost

Control

/

The former is the basis/foundation

Management

1. Calculate the actual amount of

of cost and the factors

construction costs

2. Calculate total cost and unit cost

fall are analyzed in

The formation process

affecting cost rise and

of the latter

Evaluate the completion of the
plan and the performance of the
responsible person, and give
rewards and punishments

order to find ways to

further reduce cost

Figure 3. Construction materials cost management ideas

Note: Revised Cheng

2.2 Prevent financial risks
The procurement, transportation and construction
stages of new green building materials have high

220 The risks mentioned stem from multifaceted

risks'
factors including market price volatility, erratic
transportation expenses, and insufficient hydrological
and geological assessments of construction sites, all
of which can impede construction timelines, escalate
project costs, and introduce financial uncertainties. In
order to ensure the orderly development of construction
projects, it is necessary to carry out comprehensive
budget management for new green building materials

[27]

during construction'”". Construction firms can

enhance the management of building material costs

[24]

by implementing stringent budget controls, thereby
ensuring expenses are maintained within manageable
limits. This proactive approach serves to mitigate
financial risks, safeguard the profit margins of the
company or project, and uphold overall financial
stability.

2.3 Fluctuations in the price of building materials

Growing numbers of building projects are
implementing the "four savings and one environmental
protection" principles land conservation, energy
efficiency, water conservation, material conservation,
and environmentally friendly building materials—as
the low-carbon economy has gained traction in recent
years. As a result, variations in material pricing and



Journal of Building Design and Environment

manufacturing costs are being driven by the growing
market demand for new green building materials®®*,
Similarly, the rise in raw material prices, energy
prices,Industry policy and labor costs will also lead to
rising prices of building material™.

The primary cause of price volatility, industry
policy, has a bigger influence on market dynamics.
The price trajectory of a few energy-saving items in
Hengyang City, is depicted in the following figure,
which uses information on the city's information
prices from March 2020 to September 2022 as a data
source. (Figure 4) illustrates that the price fluctuation
of energy-saving materials is irregular, with a
different fluctuation amplitude than that of ordinary
materials. A method of processing all the data at the
same beginning point was used in order to ascertain
that the four energy-saving materials in (Figure 4)

have the same fluctuation trend (Figure 5). As can be
seen from (Figure 5), the price increase points of the
four energy-saving materials are the same; that is, the
price was stable before October 2020, which may be
caused by the local construction industry not using a
lot of energy-saving materials at that time, resulting
in oversupply. After that, Hengyang City forwarded
the Notice of the Hunan Provincial Department
of Housing and Urban-Rural Development on
Strengthening the management of civil Buildings
Energy Conservation, and green buildings in our
Province. At the same time, with the promulgation
of a publicity system for building energy-saving
products (materials), the relationship between supply
and demand of energy-saving materials has changed,
resulting in fluctuations in line with market rules.
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Fluctuations in building material costs invariably
result in heightened construction expenses, thereby
impacting both the construction timeline and project
quality. With rising material prices, construction firms
face increased expenditure™. In response to the above,
many construction units will choose to delay the
purchase of materials and try to purchase them after
the price drops. If construction companies use low-
priced building materials or cut corners to reduce costs,
the quality of construction projects will be difficult to
guarantee, leading to quality problems and rework,
which will invisibly increase project costs and then

harm the construction industry”".

2.4 Increase the difficulty of cost control

In the past,the management of construction projects
in China primarily focuses on the linear management
mode of superiors and subordinates””. This kind
of management mode has poor flexibility, and the
supervision effect is not obvious, which will make the
management procedure of building materials relatively
complicated. At present, the material enterprises mainly

[33]

use BIM technology ™' is mainly used to try to track
and locate material information and solve the problems
existing in construction logistics management. At the
same time,by monitoring green building materials,

BIM technology recycles and processes green building

materials that have reached their useful life to avoid
material waste and pollution. In addition, innovative
green building materials produced in the material
market can be actively tracked, and replacement
building materials can be reasonably selected to further
improve building performance based on the original™".
However, due to the high cost of software development

and the use of BIM technologym]

, relevant technical
personnel are required not only to have solid basic
knowledge but also to have rich work experience, as
well as strong innovation ability and programming
ability. Additionally, there is no way to complete
the work in the short term for the creation of the
cost database and software development; these tasks
require a lengthy procedure. The procedure requires
a significant investment of both material and labor
resources because software upgrades and maintenance
are quite expensive. As a result, creating a full software
system requires a large financial investment. However,
the database still requires significant expenditures for
upkeep and use, and smaller businesses find it difficult
to pay for these kinds of charges, making cost control
almost impossible.

On the other hand, most of China's current green
building materials”®,energy saving and emission
reduction equipment are imported from abroad, with a
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high degree of international dependence and difficult
to control material costs. At the same time, due to
technological limitations, inevitably, the construction
quality is not ideal, and the above factors further
increase the uncertainty of cost control.

2.5 Expand investment in management costs

To address the mounting challenges posed by the new
green building materials market within the low-carbon
economy, enterprises must ramp up their investment
in management costs. Firstly, neglecting resource
allocation in cost management and overlooking supply
chain management”” can give rise to numerous issues.
For instance, inadequate planning of material quantities
in construction projects can lead to production delays,
material losses during construction, and material

B Such oversights

deformities during transportation
may result in excessive material procurement, leading
to resource idleness or wastage, ultimately in”” flating
construction costs. Additionally, there may exist
information asymmetry between the upstream and
downstream segments of the construction materials
market™*”. In the construction sector, enterprises operate
on a large scale with intricate supply chains, leading
to the dissemination of information and potential
amplification of system errors throughout the supply
chain. The continuous magnification of errors can result
in information distortion and uncertainty'*'. Moreover,
downstream customer preferences' variability can
cause erratic purchasing patterns, while uncertainty
stemming from inaccurate market forecasts by

management. Furthermore, the rapid evolution of the
construction industry has rendered traditional building
materials inadequate to meet enterprise development
requirements, particularly in achieving low-carbon
energy-saving objectives'*’. Consequently, there is
a pressing need to leverage intelligent information
technology and new energy sources in the Internet
era to upgrade and transform building materials. The
emergence and advancement of China's next-generation
information and communication technologies are
driving the transformation of the construction
engineering industry, notably through technologies
like the Internet of Things'’!
information physical systems™", big data'*' and deep

, cloud computing and

learning™”. Concretely, China is currently utilizing 3D
printing technology in the field of building materials
(Figure 6), such as contour technology'*’”, D-Shape'**,
and printing concrete®’. In the future, the functions
of China's 3D printers will be more diversified, and
they will inevitably play a greater role in realizing the
industrialization and intelligence of the construction
industry. For example, installing print nozzles to
print concrete, installing mechanical arms for wall
construction and installing glue droplet heads for sand
bonding printing”™”. At the same time, China will also
transform and utilize building materials through new
energy technologies. For example, forced-ventilation
active walls, green or ecological active walls, and
other efficient improvements will address the current
high carbon emissions issues in energy saving in

ey qe [51]
upstream suppliers can further complicate supply chain buildings™".
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(a) 3D printing process (b) Concrete 3D printing

Note: Revised Weger, Gehlen et al and Meng, Hu et al'

In light of this, it is crucial for the Chinese
enterprises to proactively acknowledge that the
adoption of intelligent information technology and
new energy sources will inevitably raise management
costs. Consequently, construction enterprises should
enhance their investment in management costs. With
the increased investment in enterprise management
costs attributed to the upgrade and transformation of
building materials through information technology and
new energy, project engineering personnel can leverage
network information systems to achieve dynamic
material management. This approach can enhance
material management efficiency and quality, ultimately
facilitating the advancement of construction projects.

3. Issues in cost management of building
materials in the context of low-carbon
economy

3.1 Inadequate cost management system

At present, the inadequate cost management system of
some construction enterprises has led to the inability
of cost management to exert its due value”*. Certain
construction companies oversee the management
of construction projects, but they fail to disclose in
the cost management system the preparatory and

52,53]

coordinating work involved in the construction process.
Moreover, the material procurement cost management
in many construction enterprises still relies heavily
on an extensive management approach, lacking
comprehensive and efficient procurement management
methods and technological applications”. The lack of
precision in material planning during the construction
phase often leads to material shortages or surpluses,
thereby increasing material procurement costs for the
enterprise””.

Enterprises' ability to implement cost management
effectively is impacted by their lack of a strong cost
control model and procedures. Thus, the primary cause
of the inadequate cost control effect is the flawed cost

management system.

3.2 Incomplete building material management
system

New green building materials are being used in an
increasing number of Chinese construction projects
these days. However, the phenomenon of waste arises
from inadequate supervision of material application,
scientific management of new green building materials,
and ineffective management of the procurement,

utilization, and recycling processes of materials®®.
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These difficulties create a mismatch between the
purchased materials and the project requirements,
which significantly raises the cost of the materials and
ultimately lowers the quality of the entire project. They
also make it difficult to effectively control the total cost

B7 At the same time, the company's

of construction
management personnel in the implementation of the
link due to cost management awareness is weak, the

management of arbitrary and sloppy"*

, which brings
greater difficulties to the management of construction
materials, and the problems existing in material
management are difficult to effectively solve. In the
long run, these challenges can result in significant
overspending on material costs, substantially
diminishing project profitability and potentially
resulting in financial losses. The deficient construction
materials management system significantly inflates the
total cost of construction projects, undermining the
enhancement of economic efficiency for enterprises.

3.3 Unstandardized environmental accounting in
enterprises

The research on environmental accounting in China
began in the 1990s, relatively late compared with
developed countries”™. There is a notable opportunity
for ongoing enhancement in the disclosure of
environmental accounting information by enterprises,
with relevant authorities often overlooking this aspect.
However, the adequacy of environmental accounting
information disclosure significantly influences
enterprise cost management and environmental
protection efforts.

Following the introduction of the "carbon peak and
carbon neutrality" objective, enterprises have been
proactively engaging in self-assessment and corrective
measures. In the construction sector, recognized as one
of the most polluting industries, the incorporation of
environmental costs into accounting practices holds
particular significance. Some enterprises are unwilling
to publicly disclose their actual situation and relevant
data'®’, which makes it difficult for the outside world
to assess the environmental risks and inputs"®' of
enterprises. The above phenomenon indicates that some
enterprises in China have not realized the importance
of environmental accounting information disclosure,
and have ignored the impact of environmental
accounting information disclosure on enterprise

[62.,63]

performance . Meanwhile, the construction

industry still lacks a unified standard for environmental
accounting information disclosure'®. Simultaneously,
the construction industry faces a dearth of standardized
guidelines for the disclosure of environmental
accounting information. The absence of uniformity
makes it challenging to compare environmental inputs
across enterprises, given the varying scopes, methods,
and volumes of inputs within each construction
firm'®!. Consequently, this disparity results in a lack
of standardized information disclosure formats in the
industry.

3.4 Low economic awareness among employees
Material costs represent a significant component of the
direct costs associated with green building projects.
However, the management of material costs is often
overlooked due to the limited economic awareness
among employees across different departments within
companies. For example, the construction personnel
only pay attention to the output and quality of the
project®”, to complete the project within the scheduled
period, the construction of various construction
machinery and equipment is unreasonable. The
addition of construction personnel at will resulted
in the construction of numerous materials, some of
which were stolen from time to time. Project designers
only pay attention to the aesthetics and practicability
of buildings and do not consider the amount and
cost of building materials in the design process'®”,
which leads to high costs in subsequent construction.
Furthermore, there are disparities in the professional
caliber of materials management staff, certain workers
lack contemporary scientific expertise and managerial
abilities, and there is inadequate execution and
oversight of diverse materials systems.

The above factors lead to the lack of rationality and
scientific structure of the supply chain of construction
engineering projects'®, which makes it difficult to
effectively control the overall economic cost of the

project.

4. Countermeasures and suggestions

4.1 Develop new materials suitable for economic
development

China's construction industry is transitioning to
green buildings against the backdrop of a low-carbon
economy, and the use of green building materials has
expanded dramatically. To encourage the modification
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of the industrial structure, green, low-carbon building  protection functions, such as carbon fiber materials®”,

. . . 70
material companies should create and manufacture  renewable materials"”

and composite phase transition
green building materials. Through the research of materials”" (Figure 7). The specific measures are taken
ecological environmental materials, the research and  as follows.

development of materials combined with environmental

Reduction and Self-assembly
functionalization

Oleylamine Palmitoic acid
Figure 7. Several common typical ecological materials

(a) Carbon fiber materials (b) Renewable materials:Bamboo, wood (c) Composite phase transition materials
Note:Revised Wan'™ and Wang'™’
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4.1.1 Production of green building materials using
renewable energy
By adopting renewable energy, the production process
can reduce the dependence on scarce fossil fuels and
replace them with endless renewable resources, thus
reducing the environmental burden'", which makes
the manufacturing process of green building materials
more environmentally friendly.

For example, through the production of green

"1 The solar

building materials using solar energy'
energy can be developed and utilized in two forms:
passive and active. In order to gather solar energy,
passive solar energy thermal conversion is used.
Then, in the building, solar heat is supplied to the user
through heat exchange'’”. The solar heating house

system'"”

collects the heat generated by solar energy
and converts it into heat energy to heat the house by
setting up heat-collecting components. The installation
location of heat-collecting components is usually the
window and wall surfaces of the building. Because
the wall is the largest component in the building, its
application is mainly concentrated on the development
of a heat storage wall, which has the greatest impact on
heat collection. A method of heating a house through
a broad area of balanced radiation heat dissipation
is a solar low-temperature hot water floor'”"’. The
house has a special solar collector installed outside,
and once the collection gathers heat, low-temperature
water diffuses the heat into the building. Due to its
more balanced heating that offers users hot water
supply, home heating, and other services, this heating
technology is widely employed throughout the
world”. The active application method is mainly used
by converting solar energy into electric energy, and
the photovoltaic power generation device arranged on
the roof, wall, and window sill is used to convert light
energy to electric energy. By combining photoelectric
conversion materials™” and building materials®" to
create structures with both architectural beauty and
photoelectric conversion functionality. For instance,

82 .
21 can be used in some structures

photoelectric glass
in place of conventional glass and simultaneously
generate power. This cutting-edge building element
will unavoidably influence the future advancement of
building materials and offer additional resources for the
growth of the construction sector.

The wide application of solar photovoltaic

technology'’* has made the manufacturing process
of green building materials more environmentally
friendly. Similarly, wind energy, as a renewable energy
source, can provide green electricity for the production
of building materials through wind power systems"”,
reduce the dependence on traditional electricity

sources.

4.1.2 Improve the processes of innovative green
building material development and manufacture
Through the exploration and innovation of new raw
materials, such as biodegradable plastics and bio-based
materials®®", can significantly reduce the dependence
on limited resources and reduce carbon emissions in
the production process.

According to the source of raw materials,
degradable materials can be divided into three
categories: natural type, natural improved type, and
chemical synthesis. Different types of degradable
materials have different characteristics and application
ranges. Degradable materials fall into three groups
based on the source of their basic ingredients: natural
type, natural enhanced type, and chemical synthesis.
Degradable materials come in a variety of forms
with varying properties and uses. A novel form of
interior wall material for construction, silica-calcium
straw light body wallboard™' uses crop straw, tail
leftovers, and other natural material waste to create
wall materials that can be used for construction.
Crop straw, bonding materials, and supplementary
materials for reinforcing materials are its primary
raw resources. Through a certain process, using the
characteristics of physical and chemical reactions
between materials, they can be naturally released
after solidification and applied to the building interior
wall. The material has the advantages of good seismic
and compressive performance, fire and moisture
resistance, no toxicity to the environment as a whole,
a good sound insulation effect, and will not discharge
hazardous waste to the environment in the production
process. At present, this material has become a new
type of environmental protection material, widely
used in the interior walls of buildings.

Bamboo has long been used as a building material
in China's construction sector. Bamboo is a renewable,
easily grown, and multipurpose material that is also
kind to the environment. In addition, it has excellent
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tensile resistance, minimal shrinkage, high toughness,
and high strength. As a result, the use of bamboo
for contemporary windows, doors, walls, and other
construction materials has grown in importance and has
been researched in the field of architecture™.

At the same time, the improvement of the
production process is also an important means to
achieve sustainable building materials. Using advanced
manufacturing techniques such as 3D printing and
nanotechnology™”), not only improves the performance
and quality of materials but also helps to reduce energy
consumption and waste generation in the production
process.

Cement-based materials, as the main 3D printing

88]

building materials™® are 3D printed based on the

principles of rheology and cement hydration ",

Its research and development””*"includes adding
different ratios of admixtures to control the rheology
and shrinkage of cement-based materials, increasing
the strength, toughness, and durability of cement-
based materials, and improving the interlayer bonding
performance of printing materials. By choosing
different aggregates, the weight of the structure is
reduced””. In the management of the development of
printing materials, performance evaluation methods.
At present, 3D printing technology has been realized in

the field of building materials: 3D printing concrete”®,

3D printing aluminum alloy””

, and 3D printing slag
base polymer material®.

Nanotechnology primarily pertains to the
investigation of the interactions and principles of
motion among atoms, molecules, and electrons in
the material composition system, operating within
the 0.1-100 nm scale range. The ultimate goal of
nanotechnology is to enable human control over
atoms and molecules, leading to the development
of products that fulfill specific human needs. These
days, nanotechnology is extensively employed in
novel construction materials including nano-coating

[99

and nano-cement coatings””’ which are typically
applied to buildings' exterior and interior walls for
painting. Conventional coatings typically exhibit flaws
including inadequate finishing and unstable suspension,

. . 100
however novel nanocomposite coatings'"”

incorporate
nanoparticles and additional technologies to attain
resistance against aging and radiation. In the building

sector, it has demonstrated its distinct appeal. The

functional transformation of materials benefits from
the application of nanoparticles. The preparation of
external wall coatings using nanomaterial-modified

. . . . . 101
nano-organic and inorganic composite emulsions'?"

[102]

and nano-silica series colloids' “can enhance the

coatings' outdoor water resistance, scrub resistance, and

3 . .
"1 Ordinary cement concrete is

suspension stability'
prone to cracking and destruction during usage because
of its high stiffness, low flexibility, and several intrinsic

t"'* has successfully

faults.Nano-concrete's developmen
resolved this issue. When compared to regular concrete,
nano concrete has been used in a wide range of fields
and industries, significantly enhancing the quality of
construction projects and improving people's lives and

productivity.

4.1.3 Develop recyclable and recycled new green
building materials

As the economy and society continue to advance,
and waste management systems improve, the concept
of establishing "waste-free cities" has emerged as
a strategic goal for numerous countries and cities.
Consequently, the recycling and reuse of materials
serve as a pivotal focus in the production of green
building materials and represent a crucial strategy
for advancing the development of "waste-free cities"
and "waste-free factories." This idea advocates the
recycling and recycling of as many resources as
possible during the life cycle of building materials'"”,
to reduce the over-dependence on limited resources
and to minimize the rate of resource depletion. In
practice, the recycling of materials includes the
recycling of waste building materials''* and the
reprocessing and remanufacturing of discarded
products and components"*”. For example, the waste

concrete can be broken into recycled aggregate!”

[109],

by recycling the concrete and then used for new

concrete products. Using waste concrete to produce

"9 can save 62% of

recycled aggregate concrete'
limestone resources and reduce CO, emissions
by 20%""".The recycling of waste concrete can
protect and balance the natural resources and living
environment for a long time. In the process of waste
concrete treatment, "reduction, recycling, reuse" is
the basic principle. As a renewable resource, recycled
concrete reacts during construction and is transformed

into new "green building products" in different ways.
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This recycling method not only reduces the demand
for new raw materials but also reduces the generation
of waste and the negative impact on the environment.

4.2 Innovation in the technical department of the
building materials industry

The research and development of new green building
materials heavily relies on the backing of science and
technology, and China is continuously bolstering its
efforts in this domain. Currently, China has attained
proficiency in several research and development
technologies related to building materials. For
example: 3D printing technology, photovoltaic energy
technology, and recycled building materials backfill

112 .
tzl Hence, construction

construction technology
enterprises should establish innovative research,
development institutions and systems, and enhance
the construction of leading organizations for new

113 [ . .
I, Specific measures to achieve this

materials!
include:

1) Creation of administrative departments for the
new materials industry by management departments
at all levels', with the main responsibility being
the supervision of research and development for
new materials and the creation of comprehensive
implementation plans.

2) Establishing a "new green building materials
service platform" to collect data on prices, market
demand, and the range of new green building materials.
Additionally, to enable cooperation with pertinent
building materials companies in order to maximize
resource allocation''"),

3) Improvement of policies and standards by the
government to establish a sustainable development
mechanism for materials research and development!"”’.
The construction of new materials plays a vital role
in the modern high-tech industry, requiring rapid
advancement through technological innovation and
capital investment. Additionally, the government
should guide and support the rational development
and application of new materials by enacting relevant
laws and regulations, offering financial assistance,
and ensuring enterprises adhere to market-oriented
principles and international standards in their
development endeavors.

4.3 Optimize the cost management system
A well-structured construction material cost

management system is crucial for efficiently
managing economic costs. It is imperative for relevant
management personnel in enterprises to address the
existing challenges in construction economic cost
management by prioritizing the enhancement of the
construction material management system. Specific
measures to achieve this include.

4.3.1 Improve the cost accounting system

To align with the market economy and the development
objectives of construction enterprises, it is essential
for construction enterprises to establish a rigorous
cost management system and talent management

(91 (Figure 8) to enhance the refinement

mechanism
of the cost management system. Simultaneously, the
construction budget management system should be
enhanced by developing suitable cost assessment
standards for each department and refining cost targets
to eliminate ambiguity in roles and responsibilities.

Improving the cost accounting system''”

will help
clarify the workflow and details of cost management,
enabling the enforcement of responsibilities and duties

of cost management personnel.

4.3.2 Improve the financial and accounting supervision
system

According to the policy changes and their own
development needs, enterprises regularly sort out
and improve the various systems and processes, and

. . . 118
supervise the finance and accounting™'®

integrated
into the whole life cycle of the project and serve
the purpose of internal control and management
of enterprises. Improving the governance process
for decision-making. For example, is essential to
guaranteeing that procedures for accounting scrutiny
are successfully involved in important economic
decisions. By combining accounting oversight with
internal control mechanisms, evaluating internal
controls on a regular basis, spotting problems with
internal control mechanism design and operation, and
encouraging the improvement of enterprise internal
control management, internal control efficiency

can be consistently evaluated''”

. Enhancing the
internal control system is also necessary to protect
the independence and legitimacy of accounting

supervision.
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Note:Revised QAIS Y S and Niu!""

4.4 Improve the material cost control system
The procurement, transportation, and storage

of construction materials are interconnected. Hence,

companies must enhance material cost control

these stages and upgrade the material cost control

system.

4.4.1 Procurement phase
stages  Material cost control during the procurement stage
primarily involves managing the quantity and unit price
across  of materials purchased. Upon issuing the approved
material demand plan, tasks are allocated based on

major categories or specific materials, with planners
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developing the material procurement plan considering
factors like material demand timing, available inventory,
reserve demand, safety stock, among others. Once the
procurement plan is finalized, the purchase quantities
are aggregated by major category and time phase!*'l.
Subsequently, buyers initiate inquiries based on the
material categories outlined in the procurement plan,
focusing not only on price but also on material quality,
delivery lead times, and post-sales services to minimize
quality costs and ensure timely deliveries. Following
the determination of purchase quantities and unit prices,
the purchase costs are computed. If the calculated cost
exceeds the target cost, further controls are implemented
on quantity and unit prices until the calculation aligns
with target cost management requirements, enabling the

issuance of the purchase plan'**.

4.4.2 Transportation stage

The enterprise's current transportation resources, which
possess the qualities of informatization, coordination,
and unification, serve as the foundation for the creation
of the ideal transportation management system!'*”, The
management of transportation distance, vehicle types,
transportation routes, and completed product component
protection should all be included in the building material

transportation management system. Since the distance
between businesses and the location where building
supplies are procured directly affects transportation costs,
the lowest transport distance should be selected first!'>.
Additionally, in order to choose vehicles that match well
and improve loading efficiency, it is crucial to take the
shape and size of the components into account when
choosing transport vehicles. Additionally, it is essential
to evaluate the state of the roads before deciding on a
transportation route in order to prevent potential damage
from potholes or uneven surfaces, which could result
in higher expenditures because of material damage,
collisions, or deformations. The preservation of raw
materials and completed goods during transit must be
given first priority. Construction delays and increased
time-related expenses might be caused by improper
material handling and inadequate protection. To avoid
damage during shipment and lifting of components and
accessories, pre-transport packing utilizing materials
like plastic foam and sponge as well as putting policies
in place such support fixation and secure binding are
advised.

4.4.3 Warehousing stage

Construction enterprises material databases  Inquire about the appropriate s storage of | m;!eﬁajs on the construction site

Input paramater value i
Bl A NEDLT R
[ ]

i’ .- I !

* Materialname = Materials suitable for storage

24 |Block
((New) )

[ Temporary storage

Figure 9. Enterprise Building Materials Database

Note: Revised from Wang

[126]
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Once the materials arrive at the company's warehouse,
the purchaser should inform the inspection department
to conduct a thorough material inspection in accordance
with the procurement contract. The purchaser, along
with the warehouse keeper and quality inspector,
should participate in the arrival inspection process'”".
The storage department should be informed and
storage procedures should be started in order to get
ready for material placement if the inspection results
meet the necessary standards. It is easier to create an
inventory ledger for each item if materials are stored
according to the project number. If materials don't pass
the examination, they should be sent back or, with
the client's consent, degraded for usage.Businesses
can create a Building Information Modeling materials
database (Figure 9) and digitally record all materials
on the computer system to stop building materials from
being lost or damaged"*. Simultaneously, counting the
number of supplies allows the warehouse manager and
buyers to plan for the cost of the next purchase.

4.5 Improve the material management system
Establishing a well-defined management system
is essential to ensure that the responsibilities of
personnel involved in building materials management
are effectively implemented. By standardizing the
responsibilities of staff members through systematic
constraints, the management system helps clearly
define and allocate responsibilities.

4.5.1 Whole-process supervision of materials

In order to supervise on-site material management
in accordance with regulations, the business must
designate specific materials management personnel"*”.
To make maintenance and access easier, materials
should be kept in their proper places and arranged.
The allocation of materials for each project stage
and work area should be part of a comprehensive
plan for material utilization at the site. In order to
enhance project efficiency, it is imperative to reduce
the likelihood of material loss and decrease on-site

stacking.

4.5.2 Strengthen the inventory management of
materials

For items to be properly followed from purchase to
storage, a strict registration and inspection system
is necessary. To ensure correct cost accounting for
engineering materials in the future, materials from

different projects should not be mixed together
and should instead be registered separately'”*, The
management of the business must place a high priority
on the inventory of returned goods and order the
management department to create a special system for
handling returned goods, delegating accountability to
each project manager. Materials must be returned to the
warehouse after the job is finished, and thorough return

documentation must be kept'**.

4.5.3 Establish the material cost assessment system
Enterprises should actively apply the material cost
assessment mechanism to better manage and use

materials!'?

!. Monitoring how building materials
are used throughout departments like purchasing,
construction, and warehousing can help businesses
become more efficient and cost-effective. Preventing
problems such as material waste, differences between
received amounts and lists, and neglecting to return
extra items to the warchouse following project
modifications are vital. Companies can streamline
their material management procedures and cut
down on wasteful spending by carrying out prompt
investigations and putting in place efficient control

measures“”

!. To encourage each participant, prizes
and penalties will be assigned based on the relevant
requirements of the material cost objective, actual

indicators, and the plan and forecast.

4.6 Establish a material price risk management
mechanism

4.6.1 Establish the material risk management
mechanism

Construction companies should set up a system for
managing material risk, keep an eye on and assess the
effects of changes in the cost of new green building
materials, promptly modify their production and
business plans, and lower risks'”". Businesses can
mitigate the risks associated with new green building
material price changes by fortifying their supply chains,
maintaining building material stockpiles, and routinely
revising their purchasing strategies'®. To guarantee
the precision and thoroughness of price fluctuation
management of new green building materials, relevant
staff should promptly gather, analyze, and classify
market information of building materials and become
proficient in more information sources through more
channels.
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4.6.2 Fully grasp the material price fluctuations

Making well-informed procurement decisions
requires analyzing the state of the market for new
green building materials as well as the pricing trends
of construction supplies. Through comprehensive
analysis, organizations can anticipate and evaluate

possible price fluctuations for materials'*”

, offering
crucial information for material sourcing plans.
Furthermore, it is important to intensify market
research endeavors and establish dynamic management
strategies congruent with construction material costs.
To remain aware and responsive to market variations,
it is imperative to designate specialized staff to oversee
market dynamics, follow real-time pricing changes,
and guarantee the sufficiency and timeliness of market
surveys. By taking a proactive stance, businesses can
efficiently manage their procurement processes and
respond quickly to shifting market conditions'*”’.
Relevant personnel can gather and integrate the
detailed material price information via the Internet,
e-commerce platforms, and other channels during the
market investigation and analysis process of new green
building materials. This will enable them to quickly
and accurately ascertain the material market's pricing

[134

information'**. Based on this, it forecasts changes

in building material prices in the future, understands

the fundamentals of the building material industry,
and offers businesses a useful resource for developing
innovative solutions and preventative actions.

4.7 Standardize the environmental accounting of
enterprises

From a governmental standpoint, encouraging
regulations and transparency should be implemented
by relevant authorities to encourage construction
companies to provide environmental accounting
information (Figure 10). The building industry can
adopt sustainable practices and improve market
supervision if the government supports openness
and transparency in environmental accounting
information'**’. To support these efforts, it is also crucial
to actively improve the laws and policies governing the
disclosure of environmental accounting information and
to make theoretical research investments. In addition
to guaranteeing adherence to legal requirements,
strengthening the framework for environmental
accounting information disclosure promotes an
accountable and conscientious environmental
stewardship culture in construction companies'*®. This
proactive strategy has the potential to improve industry-
wide sustainability policies, raise environmental
awareness, and oversee markets more effectively.

Environment
accounting

. — - - - _—
Traditional .
accounting

Environmental
management
accounting
v
Y W

Ecological Physical Value

efficiency accounting accounting

v

Environmental
financial
accounting

v v v v

Environ Environ Environ Environ
mental mental mental mental
liabilities assets costs benefits

Figure 10. Basic framework of enterprise environmental accounting system

Note:Revised Xiang!

Starting from the long-term interests of
construction enterprises and the society, enterprises
should actively disclose environmental accounting

135]

. . 3 . .
information'”. This can be disclosed from the aspects
of environmental costs, material governance and
management costs, environmental investment, and the



Vol 3 Issue 2 2024

company's environmental protection responsibilities.
In addition, the disclosure form of environmental
accounting information can not only be reflected in

138 .
1 and it can

the form of notes to financial statements'
also be shown with complete accounting reports and
social responsibility reports, making the disclosure
of environmental accounting information more

(391 This also helps to reflect the

transparent and clear
scientific production and operation mode of enterprises,
strengthen the social responsibility of enterprises,
promote the strategic goal of green development and
sustainable development of enterprises, and establish a

good corporate image for themselves.

4.8 Improve employees' awareness of cost management
To enhance the effectiveness of construction
cost management, construction enterprises need
to emphasize the value and importance of cost
management, fostering a culture of cost-consciousness

'l Here are some key steps to

and accountability'
achieve this:

1) Leadership and Accountability: It is the
responsibility of the company's management to be
the first to acknowledge the importance of material
cost management in engineering construction'*",
Management can innovate through several channels
and assign tasks efficiently by prioritizing cost control.
Developing a cost-management strategy that involves
all parties and holds them accountable can promote
effectiveness and efficiency.

2) Training and Awareness: Construction companies
should place a high priority on encouraging
cost management and stressing the value of cost
consciousness among staff members. Employee
comprehension and involvement with cost management
procedures can be improved with regular management
department-organized cost management training
sessions!'*. Businesses can optimize the advantages of
efficient cost management by fostering a culture that
prioritizes cost consciousness and developing a sense
of accountability for cost control at every level.

3) Continuous Learning and Improvement: In order
to handle difficulties in construction cost management,
staff members should actively develop their capacity
for self-learning as well as continuously improve their

141 Employees

management and customer service skills
can more successfully traverse the intricacies of cost

management procedures and contribute to the overall

success of cost management programs within the firm
by supporting a culture of continuous improvement and
skill development.

Through the discussion and research of the above
measures, the relevant material cost management
measures are provided to enterprises to help them
start with different aspects of material management.
From the aspects of material technology research and
development, industrial technology sector innovation,
the construction of material management systems, and
the strengthening of employees' economic awareness,
we can help enterprises improve the cost management
system of new green building materials, improve
operational efficiency, and promote sustainable
development in the highly competitive construction
industry.

5. Conclusion and Future Direction

China's future economic development is greatly aided
by the low-carbon economy. China needs to take
action to raise the cost control of new green building
materials, increase economic efficiency, and boost
market competitiveness in order to support the quick
development of green construction. This study examines
the key aspects and issues surrounding the price of
new green construction materials in a low-carbon
economy using a content analysis of 143 publications
and papers. The goal of this study is to define the
subtopics of the themes connected to these dimensions
and then examine the primary aspects of the field of
cost management of new green building materials; the
majority of relevant research has mainly concentrated
on the previous ten years. Finally, the shortcomings
of the current research are summarized, and the future
research direction and prospects are discussed.
Through the review of relevant journal papers,
the value and significance of the new green building
materials to the development of a low-carbon economy
and the importance of the cost management of the
new green building materials to the project cost are
understood. In many articles, the main problems
existing in the cost management of building materials
are summarized. In conclusion, according to the
problems, the cost management measures of new green
building materials are discussed, and it is concluded
that the cost management of new building materials
can start with the raw materials, through the innovation
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of the technical department of the building materials'
industry, the use of technical means, renewable
energy and other ways to carry out the research and
development of new green building materials. Reduce
the price of new green building materials from the
source. In addition, construction enterprises and cost
management personnel should always pay attention
to the development of the construction industry under
the new situation and establish a sound management
system for the three stages of procurement,
transportation, and warehousing of new building
materials. To enhance the material price management
visualization for new green building materials,
establish a material price risk management method. In
order to improve the material cost management system
and strengthen the material cost management activities,
standardize enterprise environmental accounting and
raise staff awareness of cost management. This will
provide new momentum for businesses that are focused
on sustainable development.

However, the framework proposed by these
initiatives may not fully include an integrated and
holistic approach and will need to be further explored
in future studies. Based on the recommendations
derived from the developed framework, it is expected
that future research in this area should prioritize in-
depth research in the arcas of material research and
development, material management system deepening,
environmental cost disclosure, and cost accounting
system strengthening.
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