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ABSTRACT

This study aims to analyze the effect of Lean Six Sigma Supply Chain disclosure and sustainability disclosure on company
performance among poultry farm issuers listed on the Indonesia Stock Exchange. Lean Six Sigma practices within the
supply chain are regarded as capable of enhancing operational efficiency through waste reduction, quality improvement,
and optimization of material and information flows. Concurrently, stakeholders increasingly demand sustainability
disclosure as an indicator of a company's commitment to economic, social, and environmental considerations. This study
employs a quantitative methodology, utilizing frame analysis and content analysis of annual reports and sustainability
reports to assess the extent of disclosure for both variables. Furthermore, the data were analyzed using SEM Partial
Least Squares (PLS), as this method is suitable for complex models involving numerous variable indicators and
constructs, with the objective of evaluating the predictive model. Overall, the findings indicate that, the disclosure of Lean
Six Sigma Supply Chain practices has increased among PT CPIN, PT Malindo, and PT Sierad. PT Malindo demonstrated
a consistent increase in sustainability report disclosure, whereas PT CPIN exhibited slight fluctuations in sustainability
disclosures. PT Sierad showed an increase, although from 2017 to 2019, it maintained the same disclosure index value.
These results highlight the significance of integrating operational efficiency practices with sustainability transparency as
a strategy to improve the competitiveness and long-term value of poultry farming.
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INTRODUCTION

The agricultural sector was the second-largest contributor to Indonesia's Gross Domestic Product (GDP) of IDR 1,355
trillion in 2019. The agricultural sector's GDP showed an increasing growth rate, with a 3.64% increase from the previous
year in 2019. The livestock sub sector also plays a role in contributing to the agricultural sector's GDP of 167.7 trillion
and can absorb 12.22% of the workforce or as many as 4,327,632 people in 2019. The Ministry of Agriculture (Kementan,
2020) stated that the poultry farming industry contributed the highest Domestic Investment (PMDN) in the livestock sub
sector, with an investment value of 83.19% of the total livestock PMDN in 2019.

The poultry industry is a significant sector with high economic value, contributing to GDP per capita growth of up to
55%. Poultry products have supplied 65% of the protein needs of Indonesians people (Ferlito and Respatiadi, 2018).
Indonesia's increasing population growth is expected to lead to a higher public consumption of poultry meat. This increase
in poultry consumption is also driven by growing public awareness of the importance of adequate animal protein for body
growth. A study by the Ministry of Trade (Kemendag, 2016) stated that increasing public income also plays a role in
increasing demand for poultry meat.

The national poultry population is on the rise. Broiler chicken population continues to grow, reaching over 3 billion heads
(Ministry of Agriculture, 2020; Nugroho, 2020), with an average annual increase of 20.42%. Broiler chicken meat
production reached 3.27 million tons in 2020 (provisional figures), which is, significantly higher than tof native chickens
and ducks. Broiler chickens have the advantage of a relatively fast growth rate compared with other poultry products
(Jaelani et al., 2013; Fitriani et al., 2014). Poultry meat production levels are shown in Figure 1.
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Figure 1: Poultry meat production (Ministry of Agriculture 2020)

A corresponding increase in poultry meat consumption has not accompanied a continued increase in broiler chicken
production. In 2019, Indonesian public consumption of broiler chickens was approximately 6 kg/capita/year (Ministry of
Agriculture, 2020). The Central Statistics Agency (BPS, 2018) has reported a protein deficiency of 47 g/capita/day in
Indonesian protein consumption. This figure is lower than that of other Southeast Asian countries, such as Malaysia,
Thailand, Singapore, and the Philippines (Saptana & Yofa, 2016; Ferlito & Respatiadi 2018). The growth in broiler
chicken meat consumption in Indonesia from 2014 to 2019 increased only by an average of 9.48% (Figure 2). The
continued increase in poultry production, compared to the relatively low level of public consumption, indicates that
Indonesia is currently able to meet domestic poultry product needs. The data on broiler chicken meat consumption are
presented in Figure 2.
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Figure 2: Broiler chicken meat consumption per capita per year (Ministry of Agriculture 2020)

Excess chicken production has caused live chicken prices for farmers to fall below the cost of old goods (HPP). However,
consumer prices vary with market dynamics (Adi, 2019). Ferlito and Respatiadi (2018) noted that chicken prices in
Indonesia are constantly fluctuating, reaching their highest levels in Southeast Asia, especially during religious holidays.
Profits come mainly from the last two stages of the supply chain: wholesalers and slaughterhouses (RPA) (Purwaningsih
et al., 2016). This imbalance between supply and demand, along with profit disparities among supply chain actors, has
led to issues within the poultry supply chain.
The poultry industry is facing several additional challenges. As reported by the Food and Agriculture Organization (FAO
2006), livestock farming, including poultry farming accounts for 18% of the world's greenhouse gas emissions each year
(Goodland and Anhang 2009; Steinfeld et al., 2006). Specifically, Rachmawati (2000) noted that chicken farming
generates waste such as wastewater, feces, and unpleasant odors, along with greenhouse gas emissions and fuel leaks
(Barth and Melin 2018). It also produces spilled feed, feathers, and bedding wastes (Shamsuddoha 2015). To mitigate this
environmental impact, Indonesia has implemented regulations and programs that alignwith its primary sustainable
development efforts.
Large corporations are also encouraged to submit sustainability reports, that typically adhere to the guidelines established
by the Global Reporting Initiative (GRI). Only 6% of the entities within the agricultural sector publish sustainability
reports (Hardian and Fahmi 2015; OJK 2017). Sustainable development endeavors to foster sustainable economic, social,
and environmental growth (BPS 2016). The issue of sustainability in the poultry industry has garnered global attention
owing to diminishing resources and escalating demand for poultry products (Harris 2013).
Sustainability principles have been extensively adopted across various industries to facilitate sustainable business
operations (Sajjad 2015). The integration of the economic, social, and environmental dimensions is vital for achieving
sustainable industrial profitability (Shamsuddoha 2015). Genuine sustainability is attainable when the entire supply chain
adheres to uniform principles (Villena and Gioia 2018). Industrial efforts to minimize waste and resource consumption
are also prioritized to attain efficiency. Methodologies such as Lean and Six Sigma are employed to reduce waste, decrease
inventory levels, enhance profitability, and satisfy consumer needs. Lean Six Sigma (LSS) has been effectively utilized
across diverse industrial sectors worldwide, with empirical evidence demonstrating its capacity to reduce rework and
improve financial outcomes in the food industry, as well as to increase awareness of consumer requirements within public
organizations (Antony et al. 2017). The implementation of LSS along with sustainability practices positively influences
organizational performance (Cherrafi et al. 2016).
Standardization serves as an effective tool for facilitating the execution of lean methodologies. It can be applied to
production processes and corporate governance practices, including risk management and supply chain management.
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Publicly listed poultry farms have adopted SO 9001 and ISO 22000 standards for quality management and food safety
assurance, respectively. Rigid standardization guarantees product quality and promotes sound corporate governance
(GCG).

Organizational governance, commitment, policies, and innovation constitute essential components of an organization's
strategic management framework (Nawaz and Bhatti 2018). Details concerning corporate governance and management
are documented in annual reports, which are mandated by law and regulated by the Financial Services Authority (OJK)
(Law 2012; OJK 20164, 2016b). The annual report functions as a communication channel for disseminating corporate
activities to stakeholders (Garcia and Greenwood 2013).

This study examines the influence of LSS disclosure on sustainability practices in the annual reports of poultry farm
issuers through framing analysis. Additionally, this study employs content analysis techniques to assess the extent of
sustainability disclosure in corporate annual reports. The use of framing and content analyses for evaluating annual reports
is recognized as a standard research methodology.

LITERATURE REVIEW
Numerous prior investigations have examined the implementation of corporate sustainability, as disclosed in
sustainability reports or incorporated into annual reports. Additionally, several studies have explored the application of
lean principles across various industrial sectors and their integration with Six Sigma. Other studies have investigated the
relationship between ISO implementation and the application of Lean Six Sigma (LSS) methodologies, as well as the
development of sustainability models for LSS implementation and their application within supply chain contexts. The
existing body of research that aligns with this study serves as a foundation for guiding further inquiries.
Mazelfi (2018) conducted a study titled "Analysis of Differences in Disclosure of Aspects Before and After the
Application of the Materiality Principle in the Preparation of Sustainability Reports (Study on Perusahaan Gas Negara)."
This study analyzed the annual reports of the Perusahaan Gas Negara from 2011 to 2016. This study was motivated by
the observation that relatively few companies in Indonesia have provided sustainability reports adhering to GRI standards.
The focus was on analyzing the differences in disclosure practices within sustainability reports, utilizing GRI G3, GRI
G4, and other standard guidelines. Employing a qualitative descriptive methodology with content analysis, this study
incorporated primary (obtained through interviews) and secondary data (annual reports from PGN). The findings indicated
that reports following the GRI G4 guidelines tended to be shorter but often omitted significant information.
Garcia and Greenwood (2013) conducted a study entitled Visual Framing Analysis of US Multinational Companies."
Annual reports serve as strategic marketing and communication tools for corporations. This study examines differences
in Corporate Social Responsibility (CSR) framing through visual content (images) in the annual reports of 12
multinational American companies. Data from the years 2009-2010 were analyzed. Variables included environmental
sustainability, image subject matter the relationship between people and the company, image location, orientation
(horizontal or vertical), and camera distance. The study was based on CSR categories outlined in Carol's framework,
which delineates CSR into economic, legal, ethical, and philanthropic categories. The results demonstrate that companies
communicate environmental sustainability through images of employees, social sustainability through consumer-related
visuals, and economic sustainability through images of products and services.
Tasdemir and Gazo (2018) conducted a study titled "A Systematic Literature Review for Better Understanding of Lean-
Driven Sustainability,” examining the relationship between lean, sustainability, and lean supply chain management.
Motivated by globalization, which contributes to climate change and resource constraints threatening corporate
sustainability, this study analyzed 477 articles from 1990 to 2018. The findings reveal a strong synergy between leanness
and sustainability, supported by tools such as JIT, LCA, Six Sigma, and TQM. Companies can enhance sustainability by
adopting 1SO 14000 standards, improving quality, safety, and health management, implementing lean practices, and using
sustainability reporting systems such as GRI. Standardization plays a key role in enabling lean implementation at both
micro and macro levels, fostering continuous improvement and operational resilience. The authors argue that lean is
fundamental to building a sustainable framework, and that both approaches can generate genuine sustainability. Effective
integration requires collaboration across the supply chain, with success depending on the framework and measurement
methods. In particular, JIT boosts supply chain competitiveness and facilitates ISO 14000 certification.
Shamsuddoha (2015) studied the Integrated Supply Chain Model for Sustainable Manufacturing: A System Dynamics
Approach,” focusing on Bangladesh's largest poultry farms. The industry faces challenges, such as the lack of a structured
supply chain, excessive waste, and sustainability issues. This study aimed to integrate sustainable poultry production
through forward supply chain (FSC) and reverse logistics (RL) models to address value chain problems and reduce waste.
FSC is designed to improve profitability, while RL promotes recycling to lessen the environmental impact and add value.
Aiming to develop an integrated and sustainable poultry supply chain, this study examined variables such as Parent Stock,
eggs, DOC, brokers, farmers, broiler chickens, feathers, workforce, and hatcheries using the System Dynamics method.
The results indicate that supply chain integration that leverages FSC and RL is essential for sustainable growth, which
can also enhance community well-being, economic performance, and company efficiency.
Sobral et al. (2013) explored the Green Benefits from Adopting Lean Manufacturing: A Case Study From the Automotive
Sector," analyzing a Brazilian manufacturing firm certified with 1ISO 9001 and ISO 14000. Using interviews with
managers from the production and environmental sectors, the study found that lean implementation facilitates 1SO
certification and positively affect environmental performance. Lean principles help reduce waste, support continuous
improvement, and promote environmental sustainability. Key tools included 5S, kaizen, Total Productive Maintenance
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(TPM), Continuous Improvement (CI), supply chain collaboration, inventory reduction, and poka yoke. The 5S system
enhances standard procedures and cleanliness, and reduces waste and resource use. Poka-yoke minimizes accidents and
supports Cl, whereas supply chain collaboration improves environmental efficiency, particularly in transportation
(Simpson and Power, 2005, in Sobral et al. 2013). The study identified that the literature frequently emphasizes VSM,
JIT, environmental indicators, and employee training. Leadership has emerged as a crucial factor for successful
integration, with a clear understanding of the model necessary to avoid fragmented efforts and suboptimal results.
Varsei et al. (2014) conducted a literature study titled Framing Sustainability Performance of Supply Chains with
Multidimensional Indicators. This study explored sustainability and its applications within the supply chain. Utilizing
optimization techniques, this study assessed the sustainable performance of supply chains. The goal of this study was to
develop a framework for sustainable supply chain management. These findings suggest that supply chain sustainability
can be archived through collaborative efforts and participatory governance. The theoretical frameworks employed include
resource based theory (RBT), institutional theory, stakeholder theory, and social network perspective. The study measures
the (TBL) aspects: economic (tangible and intangible), environmental (waste, GHG emissions, hazardous materials,
energy use), and social (employee performance, Human Rights (HAM), social activities, product responsibility). Supply
chain activities negatively impact the environment and society, highlighting the need to optimize the entire chain from
upstream to downstream. Success factors include strong internal resources, external pressures, stakeholder satisfaction,
collaboration, and effective information sharing.

This integration framework proposes 15 models, most of which employ methods such as 5S, Kaizen, VSM, cellular
manufacturing, work standardization, visual management, JIT, SMED, supply chain relationships, poka yoke, Six Sigma,
statistical process control, analytical tools, and plant layout design. Using unsuitable tools may lead to suboptimal
outcomes; for instance, in some sectors, JIT elevates GHG emissions.

Asmudi et al. (2018) conducted a study titled "Operational Strategies for Start-up Business of Peking-ducks Poultry
Integrated to Eco-green,” which focused on duck farming companies in Indonesia. Owing to its high productivity and
large target market, duck farming remains a competitive industry. Enhancing competitiveness involves improving
efficiency, adopting eco-friendly practices, and fostering partnerships. The factors affecting duck farming performance
include feed and maintenance standards, seed quality, research and technology, business systems, financial analysis,
biosecurity, and marketing.

This research employed the lean six sigma (LSS) methodology with DMAIC tools. The definition phase involved creating
an SIPOC diagram; the measure phase used VSM and run charts, the analysis used Pareto analysis and FIFO systems, the
improved phase applied FMEA, and the control phase involved continuous improvement coupled with FMEA. These
findings indicate that eco-green practices combined with LSS can boost efficiency and enhance product quality.

Hypothesis

Based on the previous description, there are several propositions, namely the implementation of ISO 31000
standardization can help monitor risks in the supply chain (de Oliveira et al. 2017), the implementation of ISO 28000 can
provide security in the supply chain (Piao and Wang 2016), supply chain collaboration affects the achievement of TBL
(Varsei et al. 2014), economic sustainability affects environmental sustainability performance and social sustainability
affects environmental sustainability performance (Fernandez 2015).

These propositions can then form a research hypothesis to be tested for its truth, namely, the influence of the
implementation of risk management disclosure standards and supply chain security management system disclosures in
the implementation of sustainability and supply chain collaboration, explained as follows:

H1 ‘There is an influence of the implementation of risk management disclosure on the
disclosure of supply chain collaboration.

H2 :The implementation of the supply chain security management system disclosure
influences the disclosure of supply chain collaboration.
supply.

H3a :There is an influence of disclosure of supply chain collaboration on
economic sustainability performance.

H3b :There is an influence of disclosure of supply chain collaboration on
environmental sustainability performance.

H3c :There is an influence of disclosure of supply chain collaboration on
social sustainability performance.

H4 :There is an influence of economic sustainability performance on environmental
sustainability performance.

H5 :There is an influence of social sustainability performance on environmental

sustainability performance.

RESEARCH METHODS

This study analyzed secondary data from annual reports of Indonesian poultry issuers from 2014 to 2019. The list of
poultry issuers was compiled from observations of the Indonesia Stock Exchange (IDX, 2019). These reports were sourced
from the official websites of each poultry issuer and the IDX. According to the OJK Circular Letter No. 30 of 2016 (OJK
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2016), poultry issuers must publish annual reports in both printed and electronic formats.

The population in this study included all poultry farm issuers listed on the IDX from 2014 to 2019, namely PT CPIN, PT
Japfa, PT Malindo, and PT Sierad. These four companies were selected because of their large market share and ease of
access to data. Data collection began in 2014 because the IDX website only provided data for the last five years. The end
point of 2019 was chosen because the COVID-19 pandemic in 2020 caused significant changes in issuer data, making
focused research on supply chains and sustainability issues relevant to the pandemic.

Company annual reports were retrieved either by direct download from the IDX website or from companies' official
websites. Frame analysis in media communication typically involves counting specific keywords or noting their presence
or absence. This study constructed a framework for standardization, supply chain collaboration, and sustainability. The
standardization frame used keywords from thr SNI 1ISO 31000 and SNI 1SO 28000. Supply chain collaboration employs
keywords from the SNI Award 2020 and previous research. Sustainability also uses keywords from the SNI Award 2020
and from prior studies.

Frame analysis often includes content analysis techniques, that are used to extract information from sustainability
disclosures in the annual reports of livestock issuers. This method is commonly used in similar studies (Cornelissen and
Werner 2014; Kumar et al. 2017; Tran 2017). Data collection via content analysis applied indicators from the GRI G4
guidelines.

This study integrates the application of Lean Six Sigma (LSS) principles with the standards of SNI ISO, aligned with
sustainability principles by employing the Structural Equation Model Partial Least Squares (SEM PLS) methodology.
Among the models utilized in supply chain sustainability research SEM, has been employed to examine the relationships
between various factors (Emamisaleh et al., 2018). The SEM approach offers a user-friendly means of analyzing the
interrelations among variables.

This SEM equation model employs a single indicator to represent each latent variable, specifically variables related to
risk management disclosure, supply chain security management system disclosure, supply chain collaboration disclosure,
social sustainability, and environmental sustainability. The use of a single indicator to measure these variables is deemed
to most accurately reflect the underlying latent constructs. Hayduk and Littvay (2012) contended that employing one to
two indicators is preferable and more reliable for capturing the essence of latent variables than using more than three
indicators, owing to differences in scale. The economic sustainability variable is measured using three indicators, which
are considered sufficiently informative (Hayduk & Littvay, 2012). The selection of three indicators is regarded as optimal
for representing latent variables and is commonly adopted in the measurement of economic variables. the SEM research
model pertaining to the poultry farming industry and the developed research model, Figures 7 and 8.

This analytical approach was tailored to fulfill the research objectives. The impact of implementing integrated LSS
principles within the supply chain to enhance sustainability was analyzed using SEM, beginning with a frame analysis.
Content analysis techiques were employed to assess the level of sustainability disclosure in annual reports. Additionally,
a descriptive analysis was conducted to provide further understanding of the data set.

Frame analysis was initially introduced by Burke in 1937 and by Bateson in 1955/1972, and was further popularized by
Goffman in 1974 (Cornelissen & Werner, 2014). It is a methodological approach used to analyze media content
(Rodriguez, 2013), with extensive application in social sciences, such as linguistics, sociology, cognitive psychology,
anthropology, and behavioral economics. Subsequently, frame analysis has been incorporated into management studies
and organizational theory, with a significant focus on organizational strategic management (Cornelissen & Werner, 2014;
Nawaz & Bhatti, 2018).

Entman (1993) posited that text can serve as a means of communication with readers. Texts found in literary works,
speeches, news articles, and reports encompass essential information through the processes of placement, repetition, and
the association of text with specific symbols. Frame analysis facilitates the understanding of the information conveyed in
the text. This method involves selecting various aspects that represent the entirety of reality and deriving meaning from
them. Nordesjo (2020) contended that frame analysis entails the collective, interactive, and strategic constructions of
meaning from these constructs. This meaning is interactional and can be utilized to inspire others within the organization.
The frame analysis process includes diagnosing frames, identifying them, and examining the motivations underlying these
frames. Units of analysis for framed texts may include particular keywords, phrases, images, sources of information, and
sentences. Content analysis is frequently employed in conjunction with frame analysis to ascertain the true intent of
messages.

A formative measurement model is a linear combination of indicators that form a construct. In this model, the evaluation
was conducted by measuring the weights of the indicators. However, this model has the potential for instability in the
indicator weights. Reflective measurement does not require internal consistency measurements to measure the formative
model (Hair et al. 2011).

The second stage of SEM PLS applies the inner model. The structural model represents the relationship between the latent
variables considered in the analysis based on substantive theory. Latent variables that function solely as independent
variables are referred to as the exogenous latent variables. Latent variables that function as both independent and
dependent variables are called endogenous latent variables (Sarstedt et al. 2014). The model was evaluated by examining
the coefficient of determination (R2), cross-validation redundancy (Q2), and path coefficients. The most commonly used
evaluations in SEM PLS are R2 and path coefficients. The coefficient of determination (R2) represents the amount of
explained variance for each endogenous latent variable (Hair et al. 2012). The R2 values ranged from 0 to 1, with higher
values indicating a higher level of accuracy. As a general guideline, R2 values of 0.75, 0.50, and 0.25 are considered
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substantial, moderate, and weak, respectively (Sarstedt et al. 2014). Path coefficients indicate the quality of the inner
model, and their significance must be assessed using a resampling procedure, which is assessed using the t-value or p-
value. Path coefficients were considered significant at a 5% error rate if the t-value was greater than 1.96.

RESEARCH RESULT

The poultry industry in Indonesia began to develop in 1967, following the enactment of Law No. 1 of 1967 on Foreign
Investment (PMA) and Law No. 6 of 1968 on Domestic Investment (PMDN). In 1987, the sector faced fluctuations in
seed and feed prices, leading many small farmers to close their farms. From 1989 to 1990, the industry experienced rapid
growth, primarily driven by large corporations. In 1996, a model of integration was introduced, in which large companies
supported smallholder farmers, as outlined in the Decree of the Minister of Agriculture No. 472 of 1996 (Ministry of
Trade 2016). By 2018, PMDN investments in the sector reached IDR 632.5 billion, and PMA investments hit US$ 71.1
million, marking the highest figures among sectors. The surge in investment spurred the expansion of poultry farming
businesses, which numbered 253 in 2019, as detailed in Table 6.

Table 6: Forms of poultry farming companies

Company Form Percentage of Total
PT/CV/Firm 97.75
Foundation 1
State-Owned Enterprises 0.75
Cooperative 0.5

Source: (BPS 2019a)

Approximately 80% of companies operate with vertical integration from upstream to downstream, whereas 20% are
independent poultry firms (Nugroho 2020). Leading publicly traded poultry firms include PT CPIN, PT Japfa, PT
Malindo, and PT Sierad. Among these, CPIN holds the largest market share in animal feed and DOC, at 34% and 38%,
respectively, followed by three other integrated companies and independent entities. The market share percentages for
animal feed and DOC are shown in Figures 9 and 10, respectively.
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Figure 9 Market share of animal feed 2015 (Ferlito and Respatiadi, 2018)
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Figure 10 Market share of DOC production 2015 (Ferlito & Respatiadi 2018)

The primary challenge currently confronting the poultry sector is the limited availability of raw materials for animal feed.
These raw materials constitute an essential element of industry, with the majority being predominantly imported.
Specifically, Indonesia's import requirements for corn reach 12.5%, soybean meal 95%, fish meal 90-92%, and fish bone
meal along with vitamins and feed additives is nearly 100% (Ministry of Trade 2016). The reliance on imports and
elevated raw material costs inevitably results in increased production expenses, which are subsequently transferred to
consumers. Despite restrictions on imports and initiatives, such as corn self-sufficiency programs, these measures have
failed to satisfy the demands of livestock farmers. To mitigate this issue, integrated livestock enterprises are expanding
their raw material storage capacities and augmenting the number of corn drying facilities. However, increased storage
may elevate inventory costs and pose risks related to the deterioration of raw material quality owing to mold proliferation.
Therefore, livestock companies are urged to utilize alternative raw materials derived from sources such as corn, palm oil,
and poultry feather waste (Tangendjaja 2007; Hasan 2016), which, to date, have not been effectively optimized.

The burgeoning growth of the poultry industry has driven the adoption of advanced technologies to enhance livestock
productivity. Additionally, breeding firms endeavor to improve efficiency through increased production, often without
adequately considering the needs of the population or consumer demands. Such discordance led to the overproduction of
day-old chicks (DOC) in 2014, resulting in surplus stock from 2016 to 2019. In 2019, this surplus reached 577,918 tons
(Nugroho 2020), inflicting financial losses on both large-scale and independent farmers. The lack of coordination among
supply chain stakeholders has contributed to industry inefficiencies. Larger integrated companies tend to maintain
profitability compared to their smaller counterparts. An excess supply of live chickens does not automatically translate
into lower consumer poultry prices, as market mechanisms chiefly determine prices. Indonesian chicken prices remain
higher than those in Malaysia and Thailand, which is partly attributable to Indonesia's comparatively elevated poultry
prices, rendering Indonesian poultry less competitive in the regional market.

The pursuit of sustainability within the Indonesian poultry sector remains an arduous endeavor, as evidenced by the
persistently elevated air pollution levels recorded in 2017, amounting to 1,150,772 Gg CO2e, with the agricultural sector
contributing to 121,686 Gg CO2e (BPS 2019b). Additionally, this sector has high energy and water consumption levels.
Furthermore, no livestock companies have yet attained Green PROPER status, which signifies organizations that manage
their environmental impact beyond the standards set by the Ministry of Environment (KLH). This status encompasses
various aspects, including biodiversity preservation, environmental management systems, solid waste management
following the 3R principles (Reduce, Reuse, Recycle), handling of B3 hazardous and toxic materials, emission reductions,
water pollution mitigation, and energy efficiency. Although sustainability programs have been broadly adopted in
numerous countries, such as the European Union and Germany (Shamsuddoha 2015), Indonesia continues to face
significant challenges in this regard.

Indonesia’'s substantial population growth, exceeding 265 million (BPS 2019c), presents a notable opportunity for
expansion of the poultry industry. However, demand for poultry products is, influenced by income levels and consumer
preferences. The livestock industry concentration ratio increased from 2003 to 2012, reaching 54.81%, suggesting that
only efficient companies can sustain operations in this sector (Ministry of Trade 2016). Company efficiency can be
attained by integrating Lean Six Sigma (LSS) and sustainability practices. Such efficiency is anticipated to reduce
operational costs, consequently lowering consumer prices and enhancing international competitiveness of Indonesian
livestock products.

Outlier model analysis was employed to examine the relationship between latent variables and their indicators. The outer
model evaluation involved assessing the convergent validity by measuring the outer loading values. The risk management
disclosure variable was constructed from the risk management disclosure indicator, which had a loading factor of 1.00.
The supply chain collaboration disclosure variable is similarly derived from its indicator, with a loading factor of 1.00.
The supply chain security management system disclosure variable was formed from its respective indicator, with a loading
factor of 1.00. The economic sustainability variable was developed from ROA, ROE, and NPM indicators, which had
loading factors of 0.989, 0.993, and 0.996, respectively. The environmental sustainability variable was derived from the
environmental sustainability indicator, with a loading factor of 1.00. The social sustainability variable was derived from
the social sustainability indicator, which also had a loading factor of 1.00. Based on the measurement results obtained
using SmartPLS, all loading factors were found to be greater than 0.50. A loading factor value greater than 0.50 can
increase the reliability and validity of the construct. These results indicate that all indicators met the criteria and passed
the validity test, therefore, no indicators were removed or eliminated. The results of the outer model calculations are
shown in Figure 11.
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Figure 11 Standardized loading factor
The next stage involves analyzing the reliability of the outer model by examining the AVE, CR, and Cronbach's alpha
values. Both the CR and Cronbach's alpha should exceed 0.70; the results confirm that all constructs have values above
this threshold. Additionally, the AVE should be greater than 0.50; all constructs also meet this criterion. These findings
indicate that all constructs were reliable and passed the reliability test. Detailed results are presented in Table 7.

Table 7: Relationship between latent variables and indicators

Variables AVE CR Cronbach Alpha
Economy 0.98559 0.99515 0.99273
Disclosure of supply chain security 1,00000 1,00000 1,00000
management systems
Risk management disclosure 1,00000 1,00000 1,00000
Supply chain collaboration disclosure 1,00000 1,00000 1,00000
Environment 1,00000 1,00000 1,00000
Social 1,00000 1,00000 1,00000

Source: Processed data (2020)

The inner model was evaluated by examining the coefficient of determination (R 2) and path coefficient, both of which
were assessed using a test. The results depicted in Figure 11 indicate that the values for the economic and social variables
were 0. 0.19 and 0. 13, respectively. These values suggest that only 19% of the variation in economic variables and 13%
of the variation in social variables were explained by the model, with the remaining proportions accounted for by factors
outside the model. According to Sarstedt et al. (2014), these R 2 values are classified as weak. Conversely, the R 2 values
for the supply chain collaboration and environmental disclosure variables were 0. 36 and 0. 37, respectively. This indicates
that 36% of the variance in supply chain collaboration disclosures and 37% of the variance in environmental variables are
explained by the model, with the residual variance attributed to external factors. According to Sarstedt et al. (2014), these
R 2 values are considered moderate.

Path coefficients were evaluated by comparing the calculated t-value with the critical t-value from the t-table. This
comparison facilitates the testing of the research hypotheses. If the calculated t-value exceeds 1. 1.96, the hypothesis was
accepted; otherwise, it was rejected. In the SEM PLS, hypothesis testing was conducted using the bootstrapping method.
The analysis demonstrates a positive relationship between supply chain collaboration disclosure and environmental,
social, and economic sustainability. Additionally, disclosure of the supply chain security management system exhibits a
positive association with supply chain collaboration disclosure, as evidenced by a t-value exceeding 1. 96. Conversely,
risk management disclosure has a negative relationship with supply chain collaboration disclosures. Similarly, economic
sustainability exhibited a negative relationship with environmental sustainability, as ndicated by a t-value below 1. 1.96.
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The t-test results are shown in Figure 12.
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Figure 12 T-test

Table 8 present the results of the hypothesis tests.
Table 8 Hypothesis Testing

Hypothesis T-count Conclusion
Supply chain security management system disclosure->
Supply chain collaboration disclosure 29,532 Significant
Risk management disclosure-> 1,214 Not Significant
Supply chain collaboration disclosure
Supply chain collaboration disclosure -> 10,626 Significant
Economy
Supply chain collaboration disclosure -> Social 7,864 Significant
Social -> Environment 16,072 Significant
Economy -> Environment 1,758 Not Significant
Supply chain collaboration disclosure -> 5,815 Significant

Environment

Source: Processed data (2020)

These findings suggest that increased transparency in supply chain collaboration can enhance corporate sustainability
disclosure Additionally, the results underscore a strong correlation between the disclosure of labor standards (LSS) and
sustainability within the supply chain. The disclosure of LSS through a supply chain security management system and
collaborative practices is crucial for an integrated approach, as integration lies at the heart of sustainability principles.
Furthermore, this study demonstrates the inseparable nature of these two principles in the context of supply chain
management.

Risk management disclosure does not influence the extent of supply chain collaboration disclosure, a result that contrasts
with prior research indicating a positive relationship (Lalonde & Boiral, 2012; de Oliveira et al., 2017). This discrepancy
may be attributed to the fact that the current study used secondary data, whereas previous studies relied on primary data.
Secondary data, in the form of company annual reports, comprise information publicly provided by organizations,
whereas primary data reflects the perceptions of respondents. Economic sustainability is negatively associated with
environmental sustainability. However, social sustainability has a positive relationship with environmental sustainability.
This finding aligns with existing research that frequently identifies a trade-off between economic and environmental
sustainability (Fizza & Chaudhary, 2020).

PT CPIN's risk management disclosure is commendable, with an average score of 16, whereas its supply chain
collaboration disclosure is relatively low, with an average score of 5. Similarly, PT Japfa's risk management disclosure is
strong, averaging 16, However its supply chain collaboration disclosure is modest, with an average score of 6. PT Japfa
delineates its procurement system for goods and services differently from PT CPIN, which does not disclose such
information. PT Japfa provides a detailed account of its procurement procedures for goods and services utilized in its
production processes, thereby demonstrating its commitment to maintaining the quality of chicken meat products.

PT Malindo's risk management disclosure has an average score of 13; however, its disclosure concerning supply chain
collaboration is commendable, with an average score of 13. Conversely, PT Sierad's risk management disclosure has an
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average score of 14, yet its supply chain collaboration disclosure is the lowest, with an average score of 4. PT Sierad
demonstrates superior risk management disclosure compared to PT Malindo, explicitly elaborating on its risk management
process in its annual report, whereas PT Malindo does not disclose this process. PT Malindo effectively disclosed its
supply chain collaboration, emphasizing the company's commitment to maintaining cooperation and good relationships
with suppliers. By contrast, PT Sierad predominantly focuses on its procurement system and efforts to comply with
product standards. These findings indicate no significant correlation between risk management and supply chain
collaboration disclosures.

All poultry industry issuers are committed to maintaining high-quality meat through rigorous biosecurity measures.
Additionally, all issuers possess compartment and NKV certificates; however, not all operating units have these
certifications. Implementing poultry standards constitutes an integral part of companies' strategies to meet stakeholder
expectations and enhance their competitiveness.

Among other strategic initiatives, issuers employ closed-house systems (closed pens) and Internet of Things (1oT)
technology, and provide training and education to their personnel. The adoption of closed houses, supported by 10T, helps
maintain livestock quality according to weight and age standards, and reduces livestock mortality rates. In 2019, Sierad
utilized loT as a system to control product supply and demand. PT Japfa utilized the 10T to enhance production efficiency,
quality, marketing strategies, and support sustainability initiatives. PT Malindo leverages IoT for marketing purposes,
whereas PT CPIN offers limited disclosure on the role of 10T in its annual report.

PT Sierad, PT Malindo, and PT Japfa offer 5S training as a foundational element to enhance employee work quality. PT
Japfa further supplements its training with modules such as Kaizen, Gemba, and Total Productive Maintenance (TPM).
The 5S methodology, akin to certification procedures, aims to create a lean work environment (Barth and Melin, 2018).
Similarly, kaizen, gemba, and TPM are frequently employed in lean implementation. 10T, in the context of Industry 4.0,
functions as an aid to facilitate lean practices, and the closed house system, which adheres to product standards and
minimizes defects, aligns with Lean Six Sigma (LSS) principles. Nevertheless, all issuers have yet to fully adopt lean
principles with robust forecasting systems, which has resulted in oversupply issues of Days of Capacity (DOC) and feed
tock (FS) since 2015. Consequently, poultry issuers should consider increasing the number of NKV certificates and
compartments across all operational units, and strengthen supply chain collaboration.

PT CPIN's environmental sustainability disclosure is relatively low, with an average score of 4. However, its economic
performance, indicated by the Return on Assets (ROA), Return on Equity (ROE), and Net Profit Margin (NPM), has
shown annual growth. PT Japfa excelled in environmental sustainability, achieving the highest score of 9. Despite this,
its economic performance is below that of PT CPIN, mainly because of CPIN's comprehensive upstream-to-downstream
strategy. Additionally, CPIN’s larger operational scope and increased number of business units lead to higher profits, but
also higher transportation costs.

PT CPIN's sustainability disclosure covers its environmental commitments and efforts to maintain a good work
environment. PT Japfa demonstrates strong dedication to environmental sustainability, meeting all sustainability indicator
disclosures. Since 2015, PT Japfa has published an annual report, combined with its sustainability report. Its effective
environmental initiatives are supported by good supply chain collaboration, and assessing suppliers' environmental
commitments helps PT Japfa maintain sustainability.

PT Malindo has an average environmental sustainability disclosure score of 5, with fluctuating economic performance.
PT Sierad scores an average of six for sustainability disclosures, as well as fluctuating economic results. In 2017, PT
Sierad improved its sustainability disclosure, as shown in its annual report, highlighting its increased commitment to
various programs and winning an environmental housekeeping award. PT Malindo emphasizes environmental disclosure,
focusing on environmental commitments and fostering a conducive work environment. Its economic performance
surpasses that of PT Sierad partly because PT Sierad lacks a strategy in the upstream sector. Feed production, which as
the highest expense, highlights the need for integrated upstream-to-downstream planning to improve efficiency. A
fragmented strategy hampers efficiency. PT Sierad prioritizes market penetration, developing new DOC FS products, and
advancing technology but neglects root cause resolution, which is crucial in lean principles. Poorly targeted strategies
continue to cause problems and hinder the performance.

Discussion
All issuers adhere to POJK No. 29 and SEJK No. 30 of 2016, which govern the publication of annual reports and their
contents. Companies may incorporate sustainability reports, including Corporate Social Responsibility (CSR), in to their
annual reports (integrated) or present them separately. This approach aligns with the criteria established by the Asian
Ratings Agency (ARA) in 2018, which stipulates that a comprehensive annual report should encompass corporate
governance (GCG), management analysis, financial information, and CSR components. All issuers disclose their
sustainability reports within their annual reports; however, since 2018, PT Japfa has published a dedicated sustainability
report.
Hardian and Fahmi (2015) indicate in their research that the tendency towards corporate sustainability reporting is on the
rise, albeit from a relatively low baseline. Variations in disclosure practices among issuers' sustainability reports result
from the absence of government regulations mandating separate publication of such reports. The guidelines employed in
preparing these sustainability reports predominantly conform to Global Reporting Initiative (GRI) standards (OJK 2017).
Since 2015, PT Japfa has utilized the GRI G4 guidelines, although its sustainability report has been compiled in an
integrated manner. Conversely, other livestock issuers relied solely on OJK guidelines and relevant legislation when
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preparing their annual reports.

An evaluation of the disclosure index for issuer sustainability reports based on the GRI G4 guidelines from 2014 to 2019
reveals an upward trend. The 2019 disclosure index values were as follows: PT CPIN, 18.68%, PT Japfa, 50.54%, PT
Malindo, 37.36%, and PT Sierad, 21.98%. The disclosure index is illustrated in the accompanying figure 13.
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Figure 13 Results of sustainability reports of poultry farm issuers 2014-2019

Figure 13 shows that livestock issures are advancing their sustainability reporting performance. PT Japfa, followed by PT
Malindo, PT Sierad, and PT CPIN, exhibit the highest levels of disclosure in sustainability reports. The average disclosure
index for PT Japfa, 15%, for PT Malindo, 63% for PT Sierad at 78%, and 85% for PT CPIN.

The overall mean disclosure index for sustainability reports in 2014 was 58%, with 16 of 91 indicators disclosed. The
minimum disclosure involved 11 indicators, whereas the maximum involved 25 indicators. The standard deviation was
22, which was below the mean, indicating data homogeneity. In 2015, the average disclosure index increased to 25.27%,
with 23 disclosed indicators. The minimum number of indicators disclosed was 14, and the maximum was 48. The
standard deviation was 16.69, which was below the average value, suggesting data consistency.

In 2016, the average disclosure index was 28%, with 26 indicators disclosed. The minimum disclosed indicators were 17,
and the maximum was 49. The standard deviation was 36, below the mean, indicating homogeneity in the data. The 2017
average disclosure index is 84%, with 26 indicators disclosed. The minimum number of indicators disclosed was 15, and
the maximum was 38. The standard deviation was 67, which was below the mean, indicating data homogeneity. In 2018,
the average disclosure rate was 37%, and 24 indicators were disclosed. The minimum and maximum number of indicators
were 15, and 38, respectively. The standard deviation was 90, which was below the mean and reflected data homogeneity.
The 2019 average disclosure index is 86%, with 27 indicators disclosed. The minimum number of indicators disclosed
was 16, and the maximum was 46. The standard deviation was 13.40, which was below the mean value, indicating data
homogeneity.

PT Japfa disclosed the most material aspects, with 49 indicators in 2016. PT Malindo disclosed the most material aspects,
with a total of 34 indicators in 2019. PT Sierad disclosed the highest number of material aspects, numbering 20 indicators,
from 2017 to 2019, while PT CPIN disclosed the most material aspects, with 17 indicators in 2016. PT Japfa increased
its disclosure of material aspects starting in 2015, influenced by the management's commitment to conducting sustainable
operations. This subsequently influenced te management to follow the GRI G4 reporting guidelines, which are considered
easier to convey sustainability aspects. Based on the company's management discussion, management stated its
commitment to the sustainability program as an internal strategy within the organization. The company's sustainability
program is communicated in its annual report. The preparation of the sustainability report begins by determining which
material aspects are considered significant in representing a company's economic, social, and environmental impacts.
These material aspects have become management priorities for disclosures in annual reports. In 2018, PT Japfa began
publishing sustainability reports that were not only integrated but also separately published This transition to changing
reporting methods led the management to focus more on certain material aspects. In 2019, PT Japfa again incorporated
the material aspects discussed in the annual report, following management's refocus on the company's sustainability
program and its stakeholders.

Disclosure of Sustainability Report Economic Category

The economic category comprises four aspects and nine indicators. From 2014 to 2019, only the economic category has
the highest disclosure value. The average disclosure value for this category also demonstrated an annual increase, reaching
a score of 7 in 2019. The aspect most frequently addressed by issuers was economic performance, indicating that all
issuers prioritized this category because of their relevance to their long-term performance.

In 2014, beyond economic performance, issuers emphasized the disclosure of indirect economic impacts and procurement
practices, whereas indirect economic impacts received comparatively less attention. The distribution of data across each
disclosure category was homogeneous, as evidenced by the standard deviation values below the mean. Specifically, the
standard deviations for economic performance, market presence, indirect economic impact, and procurement practices
are 0, 0, 0.58, and 0.58, respectively.
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In 2015, the focus of economic disclosures remained largely consistent; however, PT Japfa and PT Malindo began to
disclose their market presence. The data distribution for economic performance and impact was not uniform; nonetheless,
market presence and procurement practices exhibited above-average standard deviations of 0.58.

In 2016, emphasis on economic disclosure intensified, particularly regarding indirect economic impacts, whereas attention
to procurement practices and market presence diminished. PT Japfa reduced its focus on market presence and procurement
practices, whereas PT CPIN increased its emphasis on indirect economic impacts. The analysis indicated a homogeneous
data range for economic performance and indirect economic impacts during the year.

In 2017, the disclosure focus was similar to that of the previous year. However, PT CPIN reduced its disclosure by one
indicator. The other three issuers added an indicator to their annual reports. This variation lead to an increase in the overall
average disclosure of economic aspects. The standard deviations for economic performance and indirect economic impact
were 0.5 each, indicating data homogeneity, as they were below the mean. Conversely, the standard deviations for market
presence and procurement practices exceed the average, indicating heterogeneity.

In 2018, the emphasis on economic performance remained consistent with that of the previous year. However, there was
an increase in market presence and a decrease in indirect economic impact disclosures. PT CPIN lessened its focus on
indirect economic impacts,while PT Japfa intensified its focus on market presence. The distribution of data for market
presence and procurement practices was heterogeneous, whereas that for economic performance and indirect economic
impacts was homogeneous.

In 2019, there was a heightened emphasis on economic category disclosures, resulting in more homogeneous data
distributions. PT CPIN, PT Japfa, and PT Malindo each include one additional indicator in their annual reports.
Meanwhile, PT Sierad decided not to add new disclosure indicators. The disclosure trends in issuer categories from 2014
to 2019 are summarized in Table 9.

Table 9 Disclosure of issuer economic categories in 2014-2019

Economic Category Number of Issuers Disclosing
2015 2016 2017 2018 2019

2014
Economic Performance Aspects
G4-EC1 4 4 4 4 4 4
G4-EC2 4 4 4 4 4 4
G4-EC3 4 4 4 4 4 4
G4-EC4 0 0 1 0 0 1
Aspects of Market Presence
G4-EC5 0 1 1 2 2 3
G4-EC6
Economic Impact Aspects
Indirect
G4-EC7 2 1 3 3 2 3
G4-EC8 4 4 3 4 4
Procurement Practice Aspects
G4-EC9 2 2 1 2 2 2

Source: Processed data (2020)

The analysis results demonstrate that all issuers prioritize the disclosure of aspects related to economic performance,
utilizing three primary indicators: EC1 (economic value), EC2 (financial implications and risks), and EC3 (scope of
organizational obligations). Indicator EC4 (financial assistance received from the government) was not the focus of
disclosure in the annual reports.

Market presence, as measured by the indicator EC5 (standard employee wage ratio), emerges as the most frequently
disclosed metric among issuers; however, not all issuers opt to disclose this information. Conversely, EC6 (the ratio of
senior management employed relative to the public) appears to be less emphasized, potentially because issuers have not
yet recognized its significance and impact on the company's sustainability initiatives.

The indirect economic impact, represented by indicator EC8 (indirect economic impact), receives greater attention from
issuers than does EC7 (development and investment impact). This suggests that issuers are more inclined to communicate
the company's economic influence on stakeholders. Such disclosures have the potential to enhance positive stakeholder
perceptions of the company's performance throughout the reporting period.

Procurement practices, including indicator EC9 (local supplier purchasing ratio), are yet to garner comprehensive
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attention from all issuers. One notable entity that consistently discloses procurement practices is the CPIN. PT Japfa
disclosed the EC9 indicator during the years 2014-2015 and 2017-2019 but omitted it in 2016. Disclosure of procurement
practices can serve as an evaluative tool for issuers engaged in sustainable practice operations.

Environmental Category Sustainability Report Disclosure

Environmental disclosures encompassed 12 aspects and thirty-four indicators. During the period from 2014 to 2019, only
eight indicators, namely EN4 (energy consumption outside the organization), EN7 (energy demand reduction), EN12
(impact on biodiversity), EN17 (GHG emissions), EN18 (GHG emission intensity), EN20 (ODS emissions), EN21 (NOx,
SOx, and significant emissions), and EN27 (product impact mitigation level), were not disclosed by issuers in their annual
reports.

PT Japfa exhibited the highest level of environmental disclosure among the issuers, with a peak index of 61.8% between
2015 and 2017. In the current year, PT Japfa published an integrated sustainability report, but no separate sustainability
report was issued. The highest environmental disclosure index for PT CPIN was 6% in 2016. For PT Malindo, the highest
index value was 18% in 2017 and 2019. PT Sierad achieved its peak index of 15% between 2016-2019.

In 2014, the aspects disclosed by the issuers included energy, effluent and waste, products and services, compliance,
transportation, and other categories. PT Japfa disclosed the most environmental information relative to the other issuers.
The standard deviation of the disclosure values exceeds the mean, indicating heterogeneity within the data distribution.
In 2015, disclosures comprised aspects such as materials, energy, water, biodiversity, effluent and waste, products and
services, and compliance PT Japfa has continued to lead to environmental disclosures through its sustainability reports.
The standard deviation for water and other aspects was lower than the average, suggesting homogeneous data, whereas
the other aspects exhibited standard deviations exceeding the average, indicating heterogeneity.

In 2016, the aspects disclosed by issuers showed no significant differences from those in 2015; however, PT Sierad and
PT Malindo expanded their disclosures to include effluent and waste aspects. The range of the disclosure data remained
substantial, with standard deviations exceeding the average.

In 2017, the aspects disclosed were similar to those disclosed in 2015. Notably, PT Malindo has increased its emphasis
on energy disclosure. PT Malindo and PT Japfa recorded comparable sustainability index scores, whereas PT CPIN
reduced the focus on other aspects. The distribution of disclosure data remained broad, with values exceeding the average,
primarily because of inconsistent yearly disclosures of the same aspects by issuers.

In 2018, the disclosed aspects showed slight variations from those of the previous year. PT Japfa and PT Malindo
decreased their emphasis on effluent and waste, supplier assessments, and energy disclosures, likely because of the
relatively lower impact of these aspects on their sustainability activities. PT Japfa's reduced disclosures in this regard are
attributable to the publication of a separate sustainability report. The standard deviation of the disclosures in 2018 was
higher than average, reflecting data heterogeneity.

In 2019, disclosure by issuers increased in areas such as compliance, effluent, and emissions. PT Japfa and PT Malindo
enhanced their focus on environmental sustainability disclosures, whereas PT CPIN and PT Sierad did not. The broad
range of disclosure data was maintained at a high level, driven by the differences in the material aspects emphasized by
each issuer. A comprehensive overview of environmental disclosures by issuers from 2014 to 2019 is presented in Table
10.

Table 10 Environmental category disclosures of issuers in 2014-2019

Environmental Category Number of Issuers Disclosing
2014 2015 2016 2017 2018 2019

Material Aspects

G4-EN1 1 0

G4-EN2 0 1 2 2 2 2
Energy Aspects

G4-EN3 0 1 1 1 1 0
G4-EN4 0 0 0 0 0 0
G4-EN5 0 0 1 1 0 0
G4-ENG6 1 1 1 2 1 1
G4-EN7 0 0 0 0 0 0
Water Aspect

G4-EN8 0 1 1 1 1 0
G4-EN9 0 1 1 1 0

G4-EN10
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Table 10 Environmental category disclosures of issuers 2014-2019 (continued)

Environmental Category Number of Issuers
Disclosing

2014 2015 2016 2017 2018 2019

Biodiversity Aspects

G4-EN11 0 1 1 0 1 1
G4-EN12 0 0 0 0 0 0
G4-EN13 0 1 1 1 0 1
G4-EN14 0 1 1 0 0 0
Emission Aspects

G4-EN15 0 1 1 1 0 0
G4-EN16 0 1 1 1 0 1
G4-EN17 0 0 0 0 0 0
G4-EN18 0 0 0 0 0 0
G4-EN19 0 1 1 1 0 3
G4-EN20 0 0 0 0 0 0
G4-EN21 0 0 0 0 0 0
Effluent and Waste Aspects

G4-EN22 0 1 1 1 1 2
G4-EN23 1 1 3 3 3 3
G4-EN24 0 1 0 1 1 0
G4-EN25 0 1 1 1 0 0
G4-EN26 0 1 1 1 1 1
Product and Service Aspects

G4-EN27 0 0 0 0 0 0
G4-EN28

Compliance Aspects

G4-EN29 1 1 1 0 0 1
Transportation Aspects

G4-EN30 1 0 0 2 1 1
Other Aspects

G4-EN31 2 3 4 3 3 3
Supplier Assessment Aspects of the

Environment

G4-EN32 0 1 1 1 0 0
G4-EN33 0 1 0 0 0 0
Aspects of Environmental Complaint

Mechanisms

G4-EN34 0 0 1 2 2 1

Source: Processed data (2020)

The analysis results show that the indicators most frequently disclosed by issuers are EN6 (reduced energy consumption),
EN9 (significant water sources), EN23 (total waste weight), EN31 (total investment expenditure), and EN34
(environmental complaint mechanisms). Not all aspects and indicators in GRI G4 were disclosed by the issuers. This
indicates that the focus and material aspects that influence the impact of issuers' sustainability activities vary.
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Disclosure of Sustainability Report Social Category

The disclosure of social categories comprises four subcategories, encompassing 30 aspects and 48 indicators. During the
period from 2014 to 2019, specific indicators were used, specifically LA4 (minimum notification period), HR5 (child
exploitation by suppliers), HR6 (forced labor by suppliers), HR8 (number of incidents related to customary rights), HR11
(negative human rights impacts on suppliers), SO3 (number of corruption risks), SO5 (corruption incidents), SO6 (value
of political contributions), PR1 (percentage of products with significant impacts), PR2 (total incidents of product non-
compliance), PR4 (total incidents of label non-compliance), PR7 (total non-compliance), PR8 (total complaints), and PR9
(value of fines). The subcategories most frequently disclosed by issuers were labor and community practices. Conversely,
subcategories related to human rights and product responsibility are not widely disclosed.

Between 2014 and 2019, a noticeable upward trend was observed in disclosures related to labor and community practices.
Specifically, labor practices were the most frequently discussed subcategories by the four poultry issuers. This differs
from the findings of Kumar et al. (2017), who observed that labor practices were not extensively disclosed among Indian
banks. This suggests that labor practices continue to be a sensitive issue in Indonesia, necessitating increased attention to
enhance transparency and improve stakeholder communication.

For instance, PT Japfa placed substantial emphasis on disclosing labor practices; however, in its separately published
sustainability reports for 2018 and 2019, the frequency of such disclosures decreased. For the other three issuers, the
frequency fluctuated, but showed an overall increasing trend. Consequently, the overall volume of labor practice
disclosure data remains relatively limited.

Indonesian poultry issuers do not prioritize human rights disclosure. This subcategory offers insight into how
organizations implement or violate human rights, as well as how stakeholders advocate for change. The analysis indicated
that only PT Japfa disclosed human rights information in its sustainability reports from 2015 to 2017. This may be
attributable to the perception that human rights issues exert a limited influence on an organization core activities. Despite
their significance in the international stage, human rights issues have not yet emerged as critical concerns impacting
organizational performance within the Indonesian poultry sector, resulting in limited disclosure 11.

Table 11 Disclosure of social categories of issuers in 2014-2019

Social Category Number of Issuers
Disclosing
2014 2015 2016 2017 2018 2019

Sub-Category: Employment Practices and Work Comfort

Personnel Aspects

G4-LA1 2 3 4 3 3 4
G4-LA2 0 1 1 1 1
G4-LA3 0 0 0 0 1 1
Industrial Relations Aspects

G4-LA4 0 0 0 0 0 0
Occupational Health and Safety

Aspects

G4-LA5 1 2 3 2 2 3
G4-LA6 2 2 3 2 3 3
G4-LAT 0 0 1 0 0 0
G4-LA8 2 2 2 1 1 1
Training Aspects and

Education

G4-LA9

G4-LA10

G4-LA1l

1482

OPEN ACCESS



e-ISSN: 2961-712X
Iniernational Journal oi Economics Vol. 4 Issue 2, July-December 2025
https://ejournal.ipinternasional.com/index.php/ijec DOI:10.55299/ijec.v4i2.1653

Table 11 Disclosure of social categories of issuers 2014-2019 (continued)
Number of Issuers Disclosing

Social Category

2014 2015 2016 2017 2018 2019

Aspects of Diversity and Equal
Opportunity

G4-LA12 3 4 4 4 4 4

Aspects of Equal Remuneration for Women and Men

G4-LA13 2 2 2 2 2 2

Supplier Assessment Aspects of
Labor Practices

G4-LA14 0 0 0 1 0 1
G4-LA15 0 0 0 0 0 1

Aspects of the Complaint
Mechanism for Employment Issues

G4-LA16 4 4 4 4 4 4
Human Rights Sub-Category

Investment Aspects

G4-HR1 0 0 0 1 1 2
G4-HR2 0 0 0 1 1 1
Non-Discrimination Aspect

G4-HR3 0 1 1 0 0 0

Aspects of Freedom of Association and Collective Labor Agreements

G4-HR4 0 0 1 0 0 1
Child Labor Aspects

G4-HR5 0 0 0 0 0 0
Aspects of Forced or Compulsory

Labor

G4-HR6 0 0 0 0 0 1
Aspects of Security Practices

G4-HR7 1 1 1 1 1 1
Customary Aspects

G4-HRS8 0 0 0 0 0 0
Assessment Aspects

G4-HR9 1 1 0 2 2 2

Supplier Assessment Aspects of
Human Rights

G4-HR10 0 1 1 1 0
G4-HR11 0 0 0 0 0 0
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Table 11 Disclosure of social categories of issuers 2014-2019 (continued)

Number of Issuers Disclosing

Social Category 2014

2015

2017 2018 2019

Aspects of the Complaint Mechanism for Human Rights Issues

G4-HR12 1
Community Sub-Category

Local Community Aspects

G4-S01

G4-S02

Anti-Corruption Aspect

G4-S03 0
G4-S0O4

G4-S05 0
Public Policy Aspects

G4-S06 0
Anti-Competitive Aspects

G4-S0O7 0
Compliance Aspects

G4-S08 1

Supplier Assessment Aspects of Impact
in society

G4-S09 0
G4-S010 0

Aspects of the Complaint Mechanism Impact on the Community

G4-S011 1
Product Liability Sub-Category

Customer Health and Safety Aspects

G4-PR1 0
G4-PR2 0
Product and Service Labeling Aspects

G4-PR3

G4-PR4 0
G4-PR5

Marketing Communication Aspects
G4-PR6

G4-PR7

Customer Privacy Aspects

G4-PR8 0
Compliance Aspects

G4-PR9 0

0

0
0

1 1 2
0

0

0 0 0
3 3 2
3 3 3
1 1
0 1
1 1 2
0 0 0
0 0 0

0

0 0 0
0 0 0

Source: Processed data (2020)

The analysis results indicate that the most frequently disclosed indicators by issuers are LAL (total employees), LA6
(employee sickness rate), LA10 (skills program), LA11l (employee performance review), LA12 (composition of
governance body), LA16 (employment complaints), SO1 (community involvement), and SO4 (anti-corruption training).
Based on the research findings, poultry issuers in the period 2014-2016 primarily concentrated on economic disclosures
rather than social and environmental disclosures, aiming to attract investors. In the period 2017-2019, there was a shift
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towards emphasizing social and environmental disclosures. Poultry issuers have demonstrated an increased awareness of
stakeholder concerns, which necessitates the enhancement of social and environmental initiatives.
A sustainability disclosure report delineates a company's dedication and outlook toward sustainability. Companies that
prepare sustainability reports provide stakeholders with information regarding their sustainability initiatives. These
reports may also assist companies in enhancing waste management and in assessing their environmental impacts.
Moreover, sustainability reports serve as tools for identifying resource waste within a company, thereby facilitating lean
implementation.
Sustainability disclosure influences stakeholder behavior. Investors often exhibit irrational financial behavior when
investing in a company. The dissemination of sustainability information can bolster investor confidence in evaluating a
company's commitment to sustainability programmes. Investors can thus perceive the benefits of sustainability reports.
Additionally, sustainability disclosures can impact consumer behavioral economics, thereby fostering greater consumer
confidence in continuing to purchase a company's products. Sustainability activities undertaken by a company can provide
behavioral insights that positively influence society and the environment. Furthermore, social sustainability in
employment practices can enhance employee well-being, which may subsequently lead to increased engagement and
productivity.

Lean Six Sigma Supply Chain Sustainability
(Pettersen 2009; Cherrafi - Management (Jiang — (Fizza and Chaudhary
et al.(2017) 2009; Sajjad 2015) (2020)

Figure 7 Research model of the poultry farming industry

Rlsgxzaiii?ent Sustainability
(Lalonde and Boiral 2012; de
Oliveira et al. 2017) X - Economy
Supply Chain Collaboration
Disclosure Social
Supply Chain Security (Varsei et al. 2014; Formentini >
Management System and Taticchi 2016) -
Disclosure Environment
(Piao and Wang 2016)

Figure 8: The research model developed.

CONCLUSION

Based on these research findings, companies should consider incorporating Lean Six Sigma (LSS) into their
comprehensive strategic framework and rigorously evaluate their sustainability disclosure practices. This study examines
the relationship between the integration of LSS principles through standardization and sustainability, as framed by the
analysis, and assesses the extent of sustainability disclosures by livestock issuers. The results indicate that disclosures
related to standardization may influence sustainability outcomes. Moreover, this study demonstrates that economic
sustainability does not affect environmental sustainability, whereas social sustainability exerts an influence. It further
emphasizes disparities in sustainability report disclosures among poultry issuers, with those adhering to the GRI G4
guidelines providing more extensive disclosures. Governments should establish regulatory frameworks concerning
corporate sustainability disclosure guidelines to ensure consistency in of information dissemination. Future research could
examine the factors influencing disclosure in annual reports, potentially employing alternative methodologies such as
logit regression, and incorporating variables such as company size and age.
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