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Abstract 

The implementation of Sustainable Development Goal 13 (SDG 13: Climate Action) is critically 

dependent on tracking greenhouse gas (GHG) emissions trends and formulating evidence-based 

policies to reduce global emissions. However, data challenges—including lagging reporting, 

inconsistent methodologies, and incomplete coverage—obstruct effective monitoring and 

decision-making. This research paper examines how climate modeling and emissions tracking 

inform SDG 13 implementation and highlights the data challenges that impede evidence-based 

policy. Using secondary data from UN Environment Programme (UNEP), the UN SDG Global 

Database, and OECD analyses on data gaps, the paper reviews measurement frameworks, 

reporting limitations, and implications for climate policy. Key findings indicate that while SDG 

Indicator 13.2.2 (total GHG emissions per year) provides a framework for tracking emissions 

reductions, data reporting lags, methodological inconsistencies across countries, and gaps in sub-

national data undermine real-time evaluation and policy effectiveness. The study underscores the 

need for standardized data frameworks, improved statistical capacity, and integration of innovative 

data sources to support robust climate policy aligned with SDG 13. 

Keywords: Climate modeling, emissions tracking, data challenges, SDG 13, greenhouse gas 

emissions, evidence-based policy. 

1. Introduction 

Sustainable Development Goal 13 aims to “take urgent action to combat climate change and its 

impacts,” including strengthening resilience to climate hazards and integrating climate change 

measures into national policies and planning. Central to SDG 13 is the measurement of total 

greenhouse gas emissions per year under Indicator 13.2.2, which tracks the progress of emission 

reductions essential for limiting global warming to well-below 2 °C or ideally 1.5 °C above pre-

industrial levels. Accurate tracking of emissions and modeling of future pathways are crucial for 
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evidence-based policymaking, enabling governments to evaluate whether climate targets are being 

met and to adapt strategies accordingly.  

Despite global efforts such as the Paris Agreement and numerous national climate commitments, 

emissions continue to rise, with record levels reported in 2022 (57.4 GtCO₂-eq) and ongoing 

increases across major sectors, including energy, industry, agriculture, and transport. This trend 

highlights the urgency of aligning emission monitoring with policy action; however, substantial 

data challenges hinder the translation of climate modeling and emission inventories into effective 

mitigation policies. 

2. Literature Review 

2.1 Emissions Tracking and SDG Monitoring 

The official monitoring framework for SDG 13 includes Indicator 13.2.2, which measures total 

annual GHG emissions as reported by countries to the UNFCCC through national inventories. 

However, data coverage remains uneven: many non-Annex I countries lack comprehensive and 

regularly updated inventories, and data disaggregation by gas type, sector, or sub-national unit is 

often missing, reducing analytical precision.  

2.2 Data Gaps and Reporting Lags 

A major problem in SDG emission monitoring is timeliness: environmental indicators, including 

GHG emissions, have longer reporting lags compared to many economic indicators, often by 

several years. This limits the ability to make real-time policy decisions. Disparities in national 

statistical capacities mean that some regions, particularly in developing countries, suffer from 

incomplete reporting, further complicating comparative analysis and global assessments.  

2.3 Methodological Inconsistencies 

Differences in methodologies used by countries in calculating emissions—such as reference years, 

inclusion or exclusion of land use, land-use change, and forestry (LULUCF), and sectoral 

categorizations create inconsistencies that undermine comparability. This complicates the ability 

to aggregate data and model global emission trajectories accurately. 

2.4 Climate Modeling and Policy Implications 
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Climate modeling tools, including integrated assessment models and scenario analyses, provide 

projections of future emissions pathways. These projections inform policymakers about the 

implications of current policies and possible outcomes under alternative mitigation strategies. 

However, these models rely heavily on input data quality; where data gaps exist, model uncertainty 

increases, reducing confidence in projections and limiting their policy utility. This has been noted 

in scholarly discussions on climate indicator reliability and SDG measurement challenges.  

2.5 Research Gap 

There is substantial literature on climate modeling and separately on SDG data challenges, but less 

systematic analysis on how emissions data quality affects evidence-based climate policy, 

especially within the SDG monitoring architecture. This paper addresses that gap. 

3. Research Methodology 

3.1 Research Objectives 

• To evaluate data challenges in tracking emissions reductions under SDG 13. 

• To analyze how climate modeling and emissions inventories inform climate policy. 

• To identify strategies to improve emissions data quality for evidence-based policymaking. 

3.2 Research Design 

A qualitative review design was used, synthesizing secondary data from SDG indicators, 

environmental reports, and statistical analyses. 

3.3 Data Sources 

• Official SDG metadata and emission indicator descriptions from UNEP.  

• OECD analysis of SDG data gaps.  

• UN SDG progress data on climate indicators.  

• UN reports on global emissions trends.  

3.4 Variables and Operational Definitions 
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• Total GHG Emissions: The aggregated annual greenhouse gas emissions as defined for 

SDG Indicator 13.2.2.  

• Data Quality: Includes completeness, timeliness, and comparability of emissions data.  

• Policy Effectiveness: The degree to which climate policies align with emissions reductions 

as informed by quality data. 

3.5 Data Analysis 

Thematic content analysis was used to identify key patterns in emissions reporting challenges, data 

gaps, and their implications for climate policy. 

4. Data Analysis / Results 

4.1 Emissions Trends and Policy Context 

According to UN data, global greenhouse gas emissions reached 57.4 GtCO₂-eq in 2022, a record 

high, reversing short-term declines seen during the COVID-19 pandemic. This reflects a 

continuation of rising emissions across major sectors, undermining progress toward SDG 13 and 

limiting chances of staying within a 1.5 °C warming trajectory. Reporting and tracking of these 

emissions are essential for evaluating the effectiveness of mitigation policies. 

4.2 Timeliness of Data Reporting 

OECD analysis highlights that environmental indicator like SDG 13.2.2 suffer from significant 

data lags, with data often more than three years old. This delay reduces the usefulness of data for 

timely policymaking and intervention, especially in rapidly evolving contexts.  

4.3 Inconsistency in Reporting Methodologies 

Discrepancies in how countries report their GHG inventories such as differences in including or 

excluding LULUCF limit the comparability of emissions data. Without standardized 

methodologies, cross-national comparisons become less reliable, complicating efforts to evaluate 

policy outcomes.  

5. Findings & Discussion 
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5.1 Data Quality Constraints 

The principal finding is that data quality especially comparability, completeness, and timeliness is 

a major constraint on tracking emissions reductions effectively. Lags in reporting mean that 

policymakers often rely on outdated data that may not reflect current trends or recent mitigation 

efforts.  

5.2 Gap between Modeling and Policy Implementation 

While climate models project necessary reductions (e.g., requiring a 42 % cut in emissions by 2030 

to meet the 1.5 °C target), current emissions data and policy reporting indicate a disconnect 

between climate science and policy action, which is partly attributable to data challenges and 

inconsistent reporting.  

5.3 Implications for Evidence-Based Policy 

Data challenges reduce the ability of policymakers to design responsive, evidence-informed 

climate strategies. Evidence-based policy depends on accurate, timely, and comparable data that 

reflect real emissions trajectories. Without improvements in SDG data systems and international 

statistical cooperation, climate policy risks being reactive rather than proactive. 

6. Conclusion 

6.1 Summary 

Tracking emissions reductions under SDG 13 is foundational for evidence-based climate policy, 

but data challenges particularly in timeliness and methodological consistency hinder accurate 

monitoring and policy evaluation. 

6.2 Policy Implications 

To strengthen climate policy: 

• Standardize reporting methodologies for emissions inventories. 

• Invest in national statistical capacities, especially in developing countries. 

• Integrate innovative data sources and real-time monitoring tools into SDG frameworks. 
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6.3 Future Research 

Future research should explore machine-learning approaches and satellite-based monitoring to 

complement traditional emissions inventories and reduce reporting lags. 
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