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Abstract
The global transition toward a low-carbon economy has made the integration of carbon accounting into corporate sustainability strategies increasingly critical. This study examined the role of carbon accounting in achieving corporate net-zero targets. The specific objective was to assess the extent to which corporations integrate carbon accounting frameworks into their sustainability strategies and evaluate the effectiveness of carbon accounting practices in identifying emission-intensive activities and reducing corporate emission. The research employed descriptive research design and relied exclusively on primary data collected through structured questionnaires administered to sustainability and environmental management professionals in selected corporations. Data were analysed using descriptive statistical tools, including frequency distributions and percentage analyses while hypotheses were tested using Kolmogorov-Smirnov Test. The findings from the test of hypotheses showed that: corporations meaningfully integrate carbon accounting into their sustainability strategies, contrary to the null assumption (K–S = 0.249, p = 0.000; Mean = 21.40); carbon accounting practices are also perceived as effective in identifying emission-intensive activities and reducing emissions (K–S = 0.198, p = 0.000; Mean = 16.20). The study concluded that carbon accounting serve as an essential management tool that support corporations in tracking progress towards net-zero targets, improving environmental governance, and strengthening stakeholders trust. Therefore, the study recommended increased capacity building, adoption of digital emission tracking tools, and stronger regulatory framework to promote consistent and transparent carbon accounting practices. The study contributes to knowledge by demonstrating that integrating carbon accounting into corporate sustainability strategies is both feasible and effective in identifying emission-intensive activities and reducing emissions.
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1.0 Introduction
Climate change constitute s one of the most pressing challenges of the twenty-first century with significant implication for ecosystem, economies, and societies worldwide. Ensuring a safe and just future for humanity  in the face of global climate change requires reaching net-zero emission (Carrion et al ,2025) The intergovernmental panel on climate change (IPPC, 2021) underscores the urgent need to substantially reduce greenhouse gas (GHG) emissions in order to mitigate global warming and prevent its most severe consequences. In this regard, corporations, as a major contributors to global emissions, are increasingly expected to adopt proactive measures that align with international climate and sustainability goals (Muomaife et al., 2025; Okafor & Nworie, 2025; Nworie et al., 2024). In response to mounting regulatory, investor, and consumer pressures, many corporations have pledged to achieve net-zero targets (Eze et al, 2022). These targets require balancing the volume of GHG emissions produced with an equivalent amount removed from the atmosphere through technological or natural solutions (United Nations, 2022). While such commitments represent important steps towards climate responsibility depends largely on accurate measurement, monitoring, and transparent reporting of emissions.
Carbon accounting has emerged as a central mechanism for managing and disclosing emissions. It provides standardized approaches for quantifying emissions across operational boundaries, supply chains, and product life cycles (Obi et al, 2021). When fixed within corporate governance, carbon accounting enables firms to identify emission hotspot, establish reduction benchmarks, and monitor progress towards sustainability objectives (Kuo et al, 2022). Despite its potential, concerns remain regarding the adequacy, consistency, and transparency of carbon accounting practices, raising questions about its effectiveness in supporting genuine net-zero transitions. In response to the growing risks associated with climate change, investors and financial institutions are increasingly demanding the integration environmental, social and governance frameworks and clear roadmaps towards achieving net-zero carbon emissions. Sustainability has consequently emerged as a central theme in global corporate and policy discussions (Saeed et al, 2023). Nevertheless, research by Forbes indicates that while approximately 90% of corporate executives recognize the strategic importance of sustainability, only about 60% of organizations have implemented a comprehensive sustainability strategy (Forbes, 2021).
The adoption of sustainability strategies has become imperative not only due to escalating environmental challenges but in response to the expectations of stakeholders across the supply chain, who increasingly prefer to engage with environmentally responsible firm (Nworie & Orji-Okafor, 2024; Ukoh et al., 2024). This trend is particularly significant within the construction industry-one of the largest contributors to climate change- responsible for an estimated 37% of global carbon emission (India Today, 2021). Consequently, the sector is under undue pressure to implement sustainable practices and reduce its environmental footprint. 
1.2 Objectives of the Study.
The broad objective of this study is to examine the role of carbon accounting in facilitating the achievement of corporate net-zero targets. To achieve this aim, the study considered the following specific objectives:
1. To assess the extent to which corporations integrate carbon accounting into their sustainability strategies for achieving net-zero commitments.
2. To evaluate the effectiveness of carbon accounting practices in identifying emission-intensive activities and reducing corporate emissions.
2.0 Literature Review
2.1.1 Concept of Carbon Accounting.
Carbon accounting refers to the systematic process of measuring, recording, and reporting greenhouse gas (GHG) emissions produced by an organization, project, or product (Ascui & Lovell, 2011). Literature review lays a strong basis for the investigation by discussing the pertinent theory and framework (Israel et al, 2025). It is an extension of environmental accounting that specifically focuses on quantifying carbon dioxide (CO2) and other GHG emissions in line with the international standards. The major objective of carbon accounting is to provide accurate and comparable data that organizations can use to manage their carbon footprint and make informed sustainability decisions (Schaltegger & Csutora., 2022). There are two major types of carbon accounting; corporate carbon accounting and product carbon accounting. Corporate carbon accounting focuses on total emission from company’s operations and supply chain, while product carbon accounting estimates the carbon footprint associated with the life cycle of a specific products or services (Rafiq et al, 2020). The practice supports transparency and accountability in sustainability reporting and assist organization in identifying emission hotspots across value chains.
2.1.2 Understanding Net-Zero Targets
In its simplistic form, the concept of net-zero targets entails balancing the amount of greenhouse gases emitted into the atmosphere with an equivalent amount removed or offset, thereby achieving a neutral carbon balance (United Nations,2022). For corporation, attaining net-zero status involves both reducing operational emission and investing in offsetting mechanisms such as carbon capture, afforestation, or renewable energy initiative (IPCC, 2021). 
Corporate net-zero targets typically encompasses three emission categories:
· Scope 1: Direct emissions from owned or controlled resources (Topcheva, 2023).
· Scope 2: Indirect emission from the generation of purchased electricity, heat or steam
· Scope 3: All other indirect emissions occurring in the value chain, such as transportation, waste disposal, and product use (GHG Protocol, 2015)
2.1.3 Carbon Accounting Framework and Standards. Several frameworks guide corporate carbon accounting practices. The Greenhouse Gas (GHG) Protocol, developed by the World Resources Institute (WRI) and the World Business Council for Sustainable Development (WBCSD) is the most widely used international standard (WRI & WBCSD, 2004). It provides methodologies for calculating and reporting scope 1, 2 and 3 emissions. Another important standard is ISO 14064, developed by the International Organization for Standardization, which outlines principles for quantifying, monitoring, and verifying greenhouse gas emissions and removals. These framework aims to promote comparability, consistency, and transparency in corporate carbon disclosures. However, the coexistence of multiple standards has sometimes led to inconsistencies in implementation across industries (Obi et al, 2011).
2.1.4 Role of Carbon Accounting in Corporate Sustainability. Carbon accounting plays a fundamental role in advancing corporate sustainability by integrating environmental performance into business decision-making (Elom et al., 2025). It enables firms to quantify their environmental impacts, identify emission-intensive activities, and develop effective mitigation strategies (Burritt & Tingey-Holyoak, 2012). In addition, accurate carbon accounting enhances stakeholders confidence by providing verifiable data that supports corporate social responsibility (CSR) and environmental, social and governance (ESG) disclosures (Kolk, Levy, & Pinkse, 2008). In addition, carbon accounting assists corporation in complying with environmental regulations, participating in carbon markets, and preparing for emerging carbon pricing mechanism. 
2.1.5 Challenges Facing Carbon Accounting Implementation. Despite its significance, several challenges hinder the effective implementation of carbon accounting. This include the lack of standardized methodologies, data quality issues, limited technical capacity, and the high cost of monitoring and verification system (Downie & Stubbs, 2012). Moreover, many companies struggle to accurately estimate scope 3 emissions due to their dependence on external supplier and incomplete data across the value chain. e structures, , and consistent reporting frameworks to enhance the credibility of carbon accounting.
2.2 Theoretical Framework and Development of Research Hypotheses. This research is anchored on legitimacy theory. This theory was propounded by John Dowling and Jeffrey Pfeffer in (1975) (Badache & Kimber, 2023). The theory was originally applied within the context of corporate social responsibility (CSR) to explain how organizations seek to align operations with the prevailing norms, values, and expectations of the society in which the function. According to this perspective, an organization must ensure that its activities are perceived as appropriate and desirable within the broader system of socially constructed beliefs to maintain its legitimacy and social acceptance. The major assumption of legitimacy theory is societal approval as essential for organization survival and existence of social contract. The central tenet of Legitimacy theory is that organizations exist within an implicit social framework that dictate acceptable behaviour (Igwebuike & Onyali, 2023). Their survival and success are contingent upon the perception that their actions are consistent with societal values and norms. We therefore hypothesize that;
Ho1; There is no significant relationship between the integration of carbon accounting and corporate sustainability strategies for achieving net-zero commitments.
Ho2; Carbon accounting practices do not have a significant effect on the identification of emission-intensive activities and the reduction of corporate emissions.
2.3 Empirical Review
According to Liesen, Hoepner, Patten, and Figge (2017), companies that integrate carbon accounting into strategic decision-making tend to display more transparent environmental disclosures and stronger commitments toward emission reduction. Their study of European firms revealed that carbon accounting is often embedded in sustainability reporting frameworks such as the Global Reporting Initiative (GRI) and the Carbon Disclosure Project (CDP), both of which enhance accountability and facilitate progress tracking toward net-zero objectives.
Similarly, Qian and Schaltegger (2017) examined 70 large corporations in Australia and found that carbon accounting serves as a management control tool that aligns environmental goals with financial planning. They discovered that firms that integrated carbon metrics into investment appraisal and budgeting processes achieved measurable emission reductions over a five-year period.
Herold and Lee (2019) also emphasized the strategic dimension of carbon accounting, arguing that organizations that align carbon management with corporate strategy are better positioned to anticipate regulatory risks and capitalize on green market opportunities. Their study, based on interviews with sustainability managers in the energy and manufacturing sectors, revealed that carbon accounting helps firms translate long-term net-zero ambitions into operational objectives.
1.8 Key Gaps 
Existing literature highlights a significant absence of uniformity in carbon accounting practices across organizations. Companies often adopt differing reporting boundaries, particularly regarding which emission categories (Scopes 1, 2, or 3) are included, alongside variations in temporal coverage, emission factors, and methodological approaches. A considerable portion of carbon accounting research and practice remains concentrated on direct (Scope 1) and energy-indirect (Scope 2) emissions. However, Scope 3 emissions encompassing upstream, downstream, and broader supply chain activities often constitute the majority of an organization’s carbon footprint. 
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This study adopts a descriptive research design. The descriptive design is appropriate because it seeks to present an accurate and factual account of the characteristics, practices, and opinions of respondents without manipulating any variables. It enables the researcher to describe and interpret existing conditions relating to the adoption and effectiveness of carbon accounting in achieving corporate net-zero targets. 
The population of this study consists of corporations that have publicly committed to achieving net-zero emissions and are involved in carbon accounting practices. These include organizations operating in sectors such as manufacturing, energy, transportation, and construction—industries where carbon emissions are typically significant and where environmental accounting is a strategic concern. Within each organization, the target respondents include sustainability officers, environmental managers, accountants, and other professionals. 
A purposive sampling technique was employed to select respondents. This technique is appropriate because the study focuses on a specific group of individuals with relevant expertise in carbon accounting and sustainability reporting. The sample will include approximately 10 to 15 corporations, with at least one to three qualified respondents from each organization, depending on size and structure. The purposive selection ensures that only respondents with direct involvement in carbon management or environmental accounting participate, thereby enhancing the quality and relevance of the primary data collected. This study relied solely on primary data. The main research instrument for data collection is a structured questionnaire designed by the researcher. The questionnaire was carefully constructed to align with the research objectives and contained both closed-ended and open-ended questions. The questionnaire employed a five-point Likert scale ranging from Strongly Disagree (1) to Strongly Agree (5) to quantify perceptions and attitudes toward carbon accounting practices. 
The data collection process involved administering the questionnaires directly to the selected respondents through electronic means. Respondents were provided with a brief explanation of the study’s purpose and instructions for completing the questionnaire. To empirically test the hypotheses, Kolmogorov-Smirnov Test was applied at 5% significance level. Since the study is descriptive, data obtained was analysed using descriptive statistical techniques such as frequency distributions, percentages and means. To ensure content validity, the questionnaire was reviewed by academic experts in sustainability and environmental accounting to verify that the questions adequately reflect the research objectives.
4.0 Data Analysis.
4.1 Descriptive Analysis
Out of the 45 questionnaires distributed to respondents across 15 selected corporations, 40 were completed and returned, representing a response rate of 88.9%. 
Table 1: Response Rate
	Category
	Questionnaires Distributed
	Questionnaires Returned
	Response Rate (%)

	Manufacturing Firms
	15
	14
	93.3

	Energy Sector
	10
	9
	90.0

	Transportation Firms
	10
	8
	80.0

	Construction Firms
	10
	9
	90.0

	Total
	45
	40
	88.9


Source: Field survey (2025)
The demographic data provide background information on the respondents’ professional roles, experience levels, and organizational sectors.
Table 2:  Demographic Characteristics of Respondents
	Variable
	Category
	Frequency
	Percentage (%)

	Position
	Sustainability/Environment Officer
	16
	40.0

	
	Accountant/Finance Officer
	10
	25.0

	
	Operations/Project Manager
	8
	20.0

	
	Others
	6
	15.0

	Years of Experience
	Less than 5 years
	8
	20.0

	
	5–10 years
	18  
	45.0    

	
	Above 10 years
	14
	35.0

	Sector
	Manufacturing
	14
	35.0

	
	Energy
	9
	22.5

	
	Transportation
	8
	20.0

	
	Construction
	9
	22.5


Source: Field survey (2025)
Interpretation:
The majority of respondents (40%) were sustainability or environmental officers, indicating that data were collected from professionals directly involved in carbon management. Most respondents (80%) had over five years of experience, suggesting that their responses reflect informed professional judgment.
Objective One: Extent of Adoption of Carbon Accounting Frameworks
The first objective of the study sought to determine the extent to which corporations have integrated carbon accounting frameworks in pursuit of net-zero targets.
Table 3 Analysis of Research Question I
	
Adoption Indicators
	Strongly Disagree
	Disagree (%)
	Neutral (%)
	Agree (%)
	Strongly Agree (%)
	Mean Score

	The company uses an established carbon accounting framework (e.g., GHG Protocol, ISO 14064).
	   5.0
	7.5
	10.0
	47.5
	30.0
	3.90

	Emission data are collected regularly and systematically.
	2.5
	10.0
	15.0
	52.5
	20.0
	3.78

	The company measures emissions across all three scopes.
	12.5
	15.0
	27.5
	32.5
	12.5
	3.18

	Staff are trained to understand carbon accounting procedures.
	5.0
	12.5
	22.5
	42.5
	17.5
	3.55

	Carbon accounting results are reported in annual sustainability reports.
	7.5
	10.0
	10.0
	47.5
	25.0
	3.73


Source: Field survey (2025)
Interpretation
The data revealed that most corporations (mean score = 3.90) have adopted at least one formal carbon accounting framework such as the Greenhouse Gas Protocol or ISO 14064. Regular emission data collection (mean = 3.78) and sustainability reporting (mean = 3.73) are also relatively common. However, coverage of all three emission scopes (Scope 1, 2, and 3) is less prevalent (mean = 3.18), indicating that many organizations still struggle with measuring indirect emissions across their supply chains. Findings suggest that while carbon accounting is increasingly institutionalized in corporate practice, its implementation remain uneven
 Objective Two: Effectiveness of Carbon Accounting in Achieving Net-Zero Targets
The second objective of the study sought to evaluate the effectiveness of carbon accounting practices in identifying emission-intensive activities and reducing corporate emissions.

Table 4 Analysis of Research Question II
	Effectiveness Indicators
	Strongly Disagree (%)
	Disagree (%)
	Neutral (%)
	Agree (%)
	Strongly Agree (%
	Mean Score%

	Carbon accounting helps identify major emission sources.
	2.5
	7.5
	10.0
	52.5
	27.5
	3.95

	The use of carbon accounting has led to measurable emission reductions.
	5.0
	10.0
	15.0
	50/0
	20.0
	3.70

	Carbon accounting improves corporate transparency and accountability.
	2.5
	5.0
	7.5
	52.5
	32.5
	4.08

	Stakeholders perceive carbon accounting reports as credible.
	5.0
	10.0
	15.0
	47.5
	22.5
	3.73

	Carbon accounting supports strategic planning for emission red
	2.5
	5.0
	10.0
	50.0
	32.5
	4.05


Source: Field survey (2025)
Interpretation:
Respondents overwhelmingly agreed that carbon accounting is effective in identifying emission sources (mean = 3.95) and improving corporate transparency (mean = 4.08). Furthermore, it was perceived as a strategic tool for planning emission reduction initiatives (mean = 4.05).
However, slightly lower scores were recorded for actual emission reduction outcomes (mean = 3.70) and stakeholder perception of credibility (mean = 3.73). This suggests that while carbon accounting improves management systems and communication, its measurable impact on emission outcomes depends on how rigorously the results are integrated into corporate decision-making.
4.1.1 Test of Hypothesis I
H₀1: Corporations do not significantly integrate carbon accounting into their sustainability strategies for achieving net-zero commitments.
Table 5 Test of Hypothesis I
	One-Sample Kolmogorov-Smirnov Test

	
	Corporations do not significantly integrate carbon accounting into their sustainability strategies for achieving net-zero commitments

	N
	40

	Normal Parametersa,b
	Mean
	21.40

	
	Std. Deviation
	4.367

	Most Extreme Differences
	Absolute
	.249

	
	Positive
	.205

	
	Negative
	-.249

	Test Statistic
	.249

	Asymp. Sig. (2-tailed)
	.000c

	a. Test distribution is Normal.

	b. Calculated from data.

	c. Lilliefors Significance Correction.


Source: SPSS V. 26 (2025)
The results presented in Table 5 provide evidence for rejecting the first null hypothesis (H₀₁), which states that corporations do not significantly integrate carbon accounting into their sustainability strategies. The Kolmogorov–Smirnov test returned a test statistic of 0.249 with a significance value of 0.000, which is below the 0.05 threshold. This indicates that the observed data differ significantly from what would be expected if the null hypothesis were true. With a mean score of 21.40 (SD = 4.367), the responses suggest that corporations indeed integrate carbon accounting into their sustainability frameworks to a notable extent. Therefore, the results from Table 5 support the conclusion that carbon accounting is being meaningfully incorporated into corporate sustainability efforts aimed at achieving net-zero commitments.
4.1.2 Test of Hypothesis II
H₀2: Carbon accounting practices are not effective in identifying emission-intensive activities or in reducing corporate emissions.
Table 6 Test of Hypothesis II
	One-Sample Kolmogorov-Smirnov Test

	
	Carbon accounting practices are not effective in identifying emission-intensive activities or in reducing corporate emissions

	N
	40

	Normal Parametersa,b
	Mean
	16.20

	
	Std. Deviation
	1.506

	Most Extreme Differences
	Absolute
	.198

	
	Positive
	.198

	
	Negative
	-.172

	Test Statistic
	.198

	Asymp. Sig. (2-tailed)
	.000c

	a. Test distribution is Normal.

	b. Calculated from data.

	c. Lilliefors Significance Correction.


Source: SPSS V. 26 (2025)
Similarly, the findings in Table 6 show strong grounds for rejecting the second null hypothesis (H₀₂), which posits that carbon accounting practices are not effective in identifying emission-intensive activities or reducing corporate emissions. The Kolmogorov–Smirnov test produced a test statistic of 0.198 with a significance level of 0.000, again lower than the acceptable cutoff of 0.05. This implies that the distribution of responses significantly departs from the expectation under the null hypothesis. With a mean of 16.20 (SD = 1.506), the data indicate that respondents perceive carbon accounting practices as effective tools for pinpointing high-emission activities and guiding emission-reduction strategies. Thus, Table 6 reinforces the conclusion that carbon accounting plays an important role in enhancing corporate emission-management practices.
4.2 Result and Discussion 
Finding I: Extent of Adoption of Carbon Accounting Frameworks
The study revealed that a majority of corporations have adopted at least one formal carbon accounting framework, such as the Greenhouse Gas (GHG) Protocol, ISO 14064, or Carbon Disclosure Project (CDP) standards. The results show that carbon accounting practices are gradually being institutionalized within corporate sustainability strategies. Most firms collect emission data regularly and include emission reporting in their annual sustainability disclosures. However, the findings also indicate that adoption remains partial and uneven. While Scopes 1 and 2 emissions are routinely measured, Scope 3 emissions, which include indirect emissions from supply chains and product use, are less frequently accounted for. This gap suggests that many organizations are yet to achieve full integration of carbon accounting across their entire value chains. Furthermore, limited staff training and inadequate technical expertise were identified as barriers to comprehensive implementation
The results align with prior studies (e.g., Schaltegger & Csutora, 2012; Lozano, 2015) that emphasize carbon accounting as both a reporting and management tool. The findings affirm that companies adopting formal frameworks demonstrate greater environmental awareness and structured emission tracking. However, consistent with observations by PwC (2022), the limited coverage of Scope 3 emissions suggests that most corporations have yet to achieve comprehensive accounting across their value chains. The study also indicates that while carbon accounting enhances transparency, the translation of reported data into measurable emission reduction remains an evolving challenge.
Finding II: Effectiveness of Carbon Accounting in Achieving Net-Zero Targets
The findings demonstrate that carbon accounting is perceived as an effective management tool for identifying emission sources, enhancing environmental transparency, and supporting strategic planning for emission reduction. Most respondents agreed that carbon accounting has contributed to improved corporate accountability and provided a solid foundation for emission management decisions. Nevertheless, the study found that while carbon accounting systems improve data-driven management, their direct impact on emission reduction outcomes varies across firms. Some organizations have achieved measurable reductions in emissions, while others continue to struggle with translating accounting data into concrete operational improvements. This variation highlights the importance of management commitment, internal expertise, and the integration of carbon data into decision-making processes. These findings collectively demonstrate that carbon accounting serves as a necessary but not sufficient mechanism for achieving net-zero targets. Its effectiveness depends on consistent data collection, employee training, stakeholder engagement, and integration of accounting outputs into strategic planning and investment decisions.
5.0 Conclusion and Recommendation
5.1 Conclusion
Based on the findings, the study concludes that carbon accounting plays a pivotal role in advancing corporate progress toward net-zero emissions, primarily through improved transparency, systematic monitoring, and strategic environmental management. It provides the necessary foundation for identifying emission hotspots, tracking progress, and reporting performance to stakeholders. However, the research also concludes that the mere adoption of carbon accounting frameworks does not automatically guarantee emission reduction or achievement of net-zero targets. The effectiveness of carbon accounting depends significantly on how well organizations operationalize the information generated from accounting processes
5.2 Recommendations
In line with the findings and conclusions of the study, the following recommendations were made to strengthen the role of carbon accounting in achieving corporate net-zero targets:
1. Corporations should expand their carbon accounting practices to include all three emission scopes. 
2. Organizations should invest in regular training programs for sustainability officers, 
5.3 Suggestions for Further Research
1. Longitudinal studies that track changes in emission performance over time following the adoption of carbon accounting systems.
2. Examination of the role of digital technologies, such as blockchain and artificial intelligence, in improving the accuracy and reliability of carbon accounting.
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