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Abstract: The pursuit of sustainable growth in emerging economies demands a policy 
architecture that integrates verified carbon accountability into the core of development 
planning. Building on the Carbon Clarity and Carbon Accountability Systems (CAS) 
frameworks, this paper proposes a model for embedding carbon data within fiscal, 
industrial, and governance systems to enable equitable, low-carbon development. The 
paper conceptualizes the Carbon-Integrated Development Policy (CIDP)—a structure in 
which verified accountability informs public finance, industrial incentives, and institutional 
governance. By synthesizing development economics, environmental policy, and governance 
theory, the study demonstrates how carbon accountability can serve as both an economic 
stabilizer and a developmental enabler. The proposed framework provides a blueprint for 
emerging economies to align growth imperatives with sustainability outcomes, redefining 
development not by speed, but by systemic accountability and resilience.
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I.	 Introduction

The discourse on sustainable development has entered a new era in which 
environmental performance is not merely a constraint on growth but a determinant 
of its quality, resilience, and legitimacy. For emerging economies, the challenge lies 
in designing development models that reconcile industrial expansion, social equity, 
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and environmental sustainability. Conventional policy frameworks often treat 
sustainability as an externality—a cost to be managed rather than a core element of 
economic strategy. However, as global markets evolve toward carbon transparency 
and accountability, this separation between growth policy and environmental 
responsibility is no longer viable.

Building upon the foundational ideas of Carbon Clarity (Rane, 2024) and 
Carbon Accountability Systems (CAS) (Rane, 2024), this paper advances the 
argument that verified carbon accountability must be institutionalized as a central 
feature of national development policy. It proposes a conceptual model termed 
Carbon-Integrated Development Policy (CIDP), a governance framework that 
embeds carbon data and accountability mechanisms into fiscal planning, industrial 
policy, and institutional governance. By linking carbon performance with public 
finance and policy incentives, CIDP transforms sustainability into a measurable 
dimension of developmental efficiency.

In many developing economies, including India, growth policy is guided by 
fiscal incentives, industrial subsidies, and infrastructure investments that often 
lack mechanisms to verify environmental impacts. This results in a paradox: while 
economic activity accelerates, environmental degradation intensifies, eroding long-
term productivity and welfare. The CIDP framework aims to resolve this paradox 
by enabling governments to reward verifiable carbon efficiency and penalize 
unaccountable emissions, thereby internalizing sustainability within the logic of 
development.

From a policy standpoint, integrating carbon accountability into development 
planning offers three critical advantages:

•	 Economic Rationality: Verified carbon data allow policymakers to 
allocate resources more efficiently, linking fiscal decisions to measurable 
sustainability outcomes.

•	 Governance Integrity: Embedding verification mechanisms within public 
institutions ensures accountability and transparency in environmental 
performance.

•	 Inclusive Growth: Carbon efficiency-based incentives can encourage 
green entrepreneurship, technological innovation, and equitable regional 
development.

This paper situates the CIDP model within the theoretical and institutional 
context of development economics. It builds on the principles of public goods 
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theory, institutional economics, and sustainable growth frameworks, proposing 
that verified carbon accountability can act as both a governance mechanism and a 
developmental enabler. The central argument is that sustainability and development 
need not be opposing forces; instead, through structured accountability systems, 
they can become mutually reinforcing pillars of national progress.

The sections that follow examine relevant literature on sustainability and 
development policy (Section II), conceptualize the Carbon-Integrated Development 
Policy (CIDP) framework (Section III), discuss its economic and institutional 
implications (Section IV), and conclude with directions for policy application and 
future research (Section V).

II.	 Literature Review

1.	 Sustainability and Development: From Trade-off to Integration

For decades, the relationship between economic development and environmental 
sustainability was viewed as inherently antagonistic. The traditional development 
paradigm, grounded in industrial expansion and consumption-led growth, often 
led to the depletion of natural capital and the widening of ecological imbalances 
(Dasgupta, 2001; Sachs, 2015). However, the emergence of the sustainability 
transition framework reframed this relationship by emphasizing structural 
transformation over short-term output (Geels, 2002). Within this paradigm, 
sustainable development is not an alternative to growth but a precondition for its 
long-term viability.

The Brundtland Commission Report (1987) introduced the idea of 
intergenerational equity, establishing sustainability as an integral policy concern. 
Subsequent scholarship reinforced this linkage between economic and ecological 
systems. Arrow et al. (2012) argued that inclusive wealth—comprising natural, 
human, and produced capital-offers a more accurate measure of sustainable 
progress than GDP. Similarly, Stiglitz, Sen, and Fitoussi (2009) called for redefining 
development metrics to capture well-being, equity, and ecological resilience.

Recent research emphasises emphasizes the importance of embedding 
environmental accountability within development institutions. As Rane (2024) 
noted in Carbon Accountability Systems (CAS), sustainability requires measurable 
governance frameworks that convert environmental responsibility into auditable 
systems. Extending this insight to national development policy implies that verified 
carbon accountability must become a structural determinant of economic efficiency.
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2.	 Development Economics and the Evolution of Growth Policy

The intellectual trajectory of development economics has evolved from capital 
accumulation models toward multidimensional frameworks that integrate 
governance, institutions, and environmental factors. Early growth theories (Solow, 
1956; Rostow, 1960) emphasized industrialization and technological progress, but 
neglected environmental constraints. In contrast, new development economics 
recognizes that governance, institutional capacity, and sustainability are essential 
determinants of long-run growth (Rodrik, 2003; Acemoglu & Robinson, 2012).

The Endogenous Growth Theory (Romer, 1986; Lucas, 1988) introduced 
human capital and innovation as drivers of productivity. Later, environmental 
economists extended this idea to include ecological capital as a form of productive 
input (Barbier, 2011). This shift laid the groundwork for integrating environmental 
performance into macroeconomic models. However, in most emerging economies, 
environmental data remain fragmented and non-verifiable, limiting their use in the 
design of fiscal and industrial policy.

The proposed Carbon-Integrated Development Policy (CIDP) framework 
responds to this gap by positioning verified carbon data as a developmental input—
on par with physical, financial, and human capital. CIDP enables the state to allocate 
resources and design incentives based on measurable environmental efficiency, 
thereby aligning economic growth with sustainability outcomes.

3.	 Governance, Institutions, and Policy Accountability

The importance of institutional quality and governance in shaping development 
outcomes is well-established (North, 1990; Kaufmann, Kraay, and Mastruzzi, 
2010). Good governance, characterized by transparency, accountability, and 
regulatory coherence, enhances both economic performance and public trust. 
However, most governance systems in developing economies treat environmental 
performance as a secondary concern, disconnected from fiscal and administrative 
accountability.

Institutional theorists (DiMaggio & Powell, 1983; Ostrom, 1990) argue that 
lasting development occurs when norms of accountability become embedded 
within formal policy structures. In this regard, the Carbon Accountability 
Systems (CAS) model (Rane, 2024) offers a relevant foundation, demonstrating 
how verifiable environmental data can enhance corporate governance. Extending 
CAS to the national level through Carbon-Integrated Development Policy 
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involves institutionalizing these verification mechanisms within ministries, fiscal 
departments, and development authorities.

This transition aligns with the governance for growth framework (Khan, 2012), 
which emphasizes state-led coordination, policy learning, and institutional evolution. 
CIDP operationalizes these ideas by embedding carbon accountability within existing 
fiscal and industrial planning architectures, ensuring that sustainability is governed 
through institutionalized processes rather than discretionary policy choices.

4.	 Carbon Policy and Development Planning in Emerging Economies

The rise of carbon policy as a development instrument reflects the growing 
recognition that emissions and growth are structurally linked. Traditional carbon 
pricing mechanisms-such as carbon taxes and cap-and-trade—have yielded mixed 
results in developing countries due to limited institutional capacity and data integrity 
(Tietenberg, 2006; Stiglitz and Stern, 2017). Recent scholarship suggests that 
accountability-based carbon governance may provide a more effective alternative 
(Meckling and Allan 2020).

In this context, verified carbon data can serve as a fiscal and planning tool. 
Governments can integrate carbon efficiency metrics into subsidy distribution, 
infrastructure prioritization, and investment evaluation. For example, integrating 
carbon accountability indices into public procurement and credit allocation 
can enhance both fiscal responsibility and environmental performance. Such 
mechanisms ensure that economic growth remains within ecological thresholds 
while fostering innovation and competitiveness.

Emerging economies like India are particularly well-positioned to adopt this 
model, given their dual imperatives of rapid industrialization and sustainable 
development. By institutionalizing Carbon-Integrated Development Policy (CIDP), 
these nations can design growth strategies that are data-driven, equitable, and 
ecologically balanced—laying the groundwork for a carbon-resilient developmental 
state.

III.	Conceptual Framework — The Carbon-Integrated Development Policy 
(CIDP) Model

1.	 Conceptual Rationale

Emerging economies face a dual imperative: achieving rapid economic growth 
while maintaining environmental integrity. Traditional policy models have treated 
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these goals as sequential-growth first, sustainability later. However, the increasing 
integration of environmental accountability into global trade, finance, and 
governance demands a structural shift.

The Carbon-Integrated Development Policy (CIDP) model proposed in this 
paper advances a paradigm of simultaneous growth and sustainability, where verified 
carbon accountability becomes an endogenous variable in national development 
strategy. CIDP evolves from earlier frameworks-Carbon Clarity (visibility), Carbon 
Accountability Systems (governance), and Carbon Efficiency Markets (valuation)-
to the policy integration stage, where verified carbon data become the foundation 
for fiscal and industrial decision-making.

In this model, verified carbon accountability is not merely an environmental 
indicator but a developmental resource-an input for designing incentives, 
distributing public finance, and measuring institutional performance. CIDP thus 
positions carbon data as a fourth pillar of development, complementing financial, 
physical, and human capital.

2.	 Structure of the CIDP Model

The Carbon-Integrated Development Policy (CIDP) framework consists of four 
interconnected layers that represent the flow from data verification to policy 
application and developmental impact.

(a) Carbon Information Infrastructure (CII): This foundational layer ensures 
the collection, verification, and standardization of carbon data across sectors and 
regions. It integrates national greenhouse gas inventories, corporate disclosures, and 
digital tracking tools into a unified data architecture. The CII provides the empirical 
foundation for all carbon-based policy interventions.

(b) Fiscal and Financial Integration Layer (FFI): In this layer, verified carbon 
data are embedded within fiscal and financial systems. Public expenditure, taxation, 
and subsidies are linked to measurable carbon performance. Governments can 
deploy carbon efficiency-linked incentives—for example, tax rebates for low-
emission industries or preferential credit for verified green enterprises. This layer 
aligns public finance with environmental accountability, ensuring that resource 
allocation supports sustainable outcomes.

(c) Industrial and Innovation Layer (IIL): The IIL connects carbon 
accountability with industrial development policy. It incentivizes green 
manufacturing, renewable energy adoption, and technological innovation through 



Sustainable Development through Carbon Accountability  |  269

accountability-based industrial incentives. For instance, carbon efficiency indices 
can determine eligibility for export incentives, industrial zoning, or infrastructure 
support. This layer operationalizes the “green growth” vision through verifiable data.

(d) Governance and Institutional Layer (GIL): The final layer institutionalizes 
accountability by embedding carbon performance within governance structures. 
Ministries, local bodies, and public-sector units are required to report carbon 
metrics alongside financial data. Independent carbon audit agencies ensure data 
credibility and enforce accountability. This layer transforms carbon governance 
from a compliance mechanism into a core function of public administration.

3.	 Flow of the CIDP Framework

The CIDP model operates as a policy feedback loop (Figure 1), illustrating how 
verified carbon data flow through policy, finance, industry, and governance systems 
to generate sustainable developmental outcomes.

Carbon Information Infrastructure → Fiscal and Financial Integration → 
Industrial and Innovation Policy → Governance and Institutional Accountability → 
Feedback to Data Systems. This cyclical architecture ensures continuous monitoring, 
adaptive policy learning, and alignment between environmental outcomes and 
developmental objectives. By integrating real-time data into decision systems, CIDP 
transforms sustainability into a measurable, governable, and iterative process.

4.	 Theoretical Alignment

The CIDP model draws on multiple theoretical foundations that justify its 
interdisciplinary character:

•	 Endogenous Growth Theory (Romer, 1986; Lucas, 1988) – positioning 
innovation and knowledge as growth drivers, here extended to carbon 
knowledge and data infrastructure.

•	 Institutional Theory (North, 1990; Ostrom, 1990) – emphasizing that strong, 
adaptive institutions are essential for sustaining development outcomes.

•	 Public Economics of Externalities (Pigou, 1932; Stiglitz, 1989) – supporting 
the use of fiscal mechanisms to internaliseinternalize environmental costs 
and rewards.

•	 Developmental State Theory (Amsden, 2001; Evans, 1995) – recognizing 
the state’s role in coordinating industrial and environmental strategies for 
inclusive growth.
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•	 Together, these theories position CIDP as a developmental governance 
model—one in which the state functions as a facilitator of accountable 
growth rather than a regulator of harm.

5.	 Policy Mechanisms for Implementation

The operationalisation of CIDP requires a set of policy instruments that bridge 
carbon accountability and development planning:

•	 Carbon-Linked Budgeting (CLB): Integrating verified carbon data into 
annual budgetary processes to align public spending with sustainability 
targets.

•	 Accountability-Indexed Incentives (AII): Designing tax and subsidy 
frameworks that reward verifiable carbon efficiency.

•	 Green Fiscal Transfers (GFT): Allocating intergovernmental funds based 
on regional carbon performance, encouraging local-level participation.

•	 Public Sector Carbon Audits (PSCA): Mandating independent audits of 
public institutions’ carbon footprints to enhance transparency.

•	 Carbon-Development Scorecards (CDS): Creating indices that evaluate 
national and sectoral performance across economic, social, and carbon 
dimensions.

Figure 1: The Carbon-Integrated Development Policy (CIDP) Model
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These instruments convert verified accountability into measurable fiscal and 
governance outcomes, establishing a new discipline of developmental carbon 
economics.

IV.	 Discussion-Economic, Governance, and Policy Implications of the CIDP 
Framework

1.	 Economic Implications: Redefining Growth through Accountability

The Carbon-Integrated Development Policy (CIDP) framework redefines the logic of 
economic growth by embedding accountability into the mechanisms of production, 
finance, and public expenditure. Traditional growth models have often externalised 
environmental degradation as an unavoidable cost of industrialisation. CIDP 
internalizes this cost by treating carbon performance as a measurable economic 
variable, linking fiscal incentives, capital access, and productivity growth to verified 
sustainability outcomes.

By aligning carbon efficiency with macroeconomic indicators, CIDP enables 
the transition from a growth-at-all-costs model to a quality-of-growth model. In 
doing so, it creates three key economic effects:

Resource Optimization: By measuring and rewarding efficiency, CIDP reduces 
wasteful public spending and improves the return on sustainable investments.

Market Differentiation: Firms and sectors demonstrating verified carbon 
accountability gain competitive advantages, attracting green capital and global 
market access.

Innovation and Technology Diffusion: Incentives tied to verifiable sustainability 
encourage research and adoption of low-carbon technologies, reinforcing 
endogenous growth.

In essence, CIDP makes environmental accountability economically rational—
not an ethical obligation, but a measurable determinant of competitiveness and 
macroeconomic stability.

2.	 Governance Implications: Institutionalising Accountability

Governance lies at the core of the CIDP model. By embedding verified carbon data 
within administrative and fiscal systems, CIDP enhances transparency, accountability, 
and institutional coherence. It transforms environmental performance from an 
abstract sustainability narrative into a quantifiable governance metric.
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Under CIDP, ministries, public-sector enterprises, and local governments 
are required to report carbon-integrated performance indicators (CIPIs) that 
link financial efficiency with environmental responsibility. These indicators are 
monitored through independent carbon audit agencies, ensuring that governance 
operates through verification rather than voluntary reporting.

The governance implications of this transformation include stronger vertical 
integration across central, state, and local governments through a unified carbon 
accountability framework, improved policy coherence by reducing fragmentation 
among environment, finance, and industry ministries, and enhanced transparency 
and trust through public disclosure of verified carbon data. Together, these shifts 
institutionalize accountability and support the evolution of the developmental state 
into a carbon-resilient state, one capable of aligning environmental responsibility 
with developmental goals through measurable, performance-driven governance.

3.	 Policy Implications: Integrating Carbon Accountability into Development 
Planning

At the policy level, CIDP reorients national development planning from output-
based targets to outcome-based accountability. Policies in fiscal management, 
industrial promotion, infrastructure development, and public procurement can be 
recalibrated to reflect verified carbon data.

Three major policy domains are directly influenced by CIDP:
(a)	 Fiscal Policy: Governments can link budget allocations and tax incentives to 

carbon performance. For instance, low-carbon industrial clusters could receive 
Green Investment Credits, while high-emission sectors face carbon-linked 
fiscal penalties. This creates a self-regulating fiscal ecosystem that rewards 
responsible behaviour.

(b)	 Industrial and Innovation Policy: CIDP promotes accountability-driven 
industrialization. Carbon verification becomes a prerequisite for export 
promotion, FDI incentives, and research grants. This not only enhances 
global competitiveness but also ensures that growth in manufacturing and 
infrastructure is consistent with climate goals.

(c)	 Public Sector Reform: Public institutions become exemplars of accountability. 
Through carbon audits and integrated reporting, the state demonstrates 
measurable leadership in sustainable governance. Over time, this fosters a 
culture of accountability that permeates both public and private sectors.
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4.	 Global and Developmental Significance
For emerging economies such as India, Indonesia, Brazil, and South Africa, the 
CIDP framework offers a strategic pathway to sustainable industrialization without 
compromising growth aspirations. It situates carbon accountability within the 
broader agenda of inclusive and resilient development, enabling these nations to 
lead in the global green economy.

At the global level, CIDP also addresses a long-standing policy asymmetry: 
advanced economies set carbon standards, while developing economies bear 
the compliance burden. By institutionalizing domestic accountability systems, 
emerging economies can assert policy sovereignty, negotiate from a position of 
verified credibility, and attract international climate finance on equitable terms.

Furthermore, CIDP supports the realization of multiple Sustainable 
Development Goals (SDGs)-particularly SDG 8 (Decent Work and Economic 
Growth), SDG 9 (Industry, Innovation, and Infrastructure), SDG 12 (Responsible 
Consumption and Production), and SDG 13 (Climate Action). Through its multi-
layered structure, it demonstrates how carbon governance and developmental 
justice can coexist within a single policy architecture.

5.	 Developmental State Transformation
The most profound implication of the CIDP framework lies in its capacity to 
transform the state’s role. In the classical developmental model, the state catalyzed 
industrial growth. In the CIDP model, the state evolves into a catalyst of accountable 
growth, where fiscal prudence, environmental ethics, and institutional performance 
are interlinked.

This transformation requires strengthening state capacity across four key 
domains: developing advanced data and technology systems for robust carbon 
verification; ensuring institutional autonomy for audit and regulatory bodies; 
enhancing policy coordination to align carbon-linked objectives across ministries; 
and investing in human capital through training in carbon economics and 
sustainability governance. Together, these reforms position the CIDP framework to 
reimagine the state as an institutional innovator capable of designing development 
pathways that are both economically sound and environmentally just.

V.	 Conclusion and Future Research Directions

The transition from visibility to accountability-and now to integration-marks 
a significant evolution in the way sustainability is conceptualized within 
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development policy. Building on the foundations laid by Carbon Clarity and the 
Carbon Accountability System (CAS), this paper proposes the Carbon-Integrated 
Development Policy (CIDP) model as a transformative blueprint for embedding 
verified carbon accountability into the architecture of national growth, governance, 
and institutional design. CIDP positions carbon data as a developmental resource, 
bridging the long-standing divide between economic efficiency and environmental 
responsibility. By reframing sustainable development as a system of measurable, 
verifiable governance, it provides a framework in which fiscal discipline, industrial 
innovation, and institutional transparency converge to support equitable, low-
carbon growth. At its core, CIDP is not merely an environmental framework; it 
represents a reimagining of developmental governance—one that shifts policy 
emphasis from output maximization to verified outcomes. This shift establishes 
accountability as the organizing principle of national planning. It provides emerging 
economies with a pathway to sustain high growth while simultaneously advancing 
ecological resilience, inclusive welfare, and international development credibility.

The implications of the CIDP framework are both broad and profound. 
For development economics, it redefines the fundamental inputs of growth 
by elevating verified carbon data to the status of economic capital, thereby 
enabling more precise modelling of productivity, welfare, and environmental 
externalities. For governance systems, CIDP institutionalizes accountability by 
making environmental verification a routine function embedded within fiscal, 
regulatory, and administrative mechanisms. For public policy, CIDP helps create 
fiscal and industrial incentives that internalize carbon efficiency, ensuring that 
development outcomes align with global sustainability commitments such as net-
zero pathways, sustainable finance standards, and green industrial transformation. 
This framework introduces a new policy rationality—one in which economic 
development is achieved through environmental stewardship rather than at the 
expense of the environment. The academic contributions of this study reinforce 
this shift by extending institutional and governance theories to demonstrate that 
accountability can function as an operational policy instrument. It also integrates 
public economics with sustainability theory to show how fiscal mechanisms can 
reward verified accountability, while advancing developmental state theory by 
positioning the state not merely as a regulator of environmental damage but as an 
enabler of accountable capitalism. Future research can build on this conceptual 
foundation through empirical validation linking verified carbon accountability 
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with macroeconomic indicators, comparative analyses of how emerging economies 
incorporate accountability into growth strategies, fiscal modelling of carbon-linked 
budgeting, governance experimentation through subnational pilots, and global 
harmonization with mechanisms such as carbon border adjustments and sustainable 
finance taxonomies. These research directions will be essential for translating CIDP 
into a practical policy model adaptable across diverse institutional settings.

Ultimately, the progression from Carbon Clarity to Carbon Accountability-
and now to the Carbon-Integrated Development Policy-reflects a deeper 
philosophical and structural transformation in the way societies define growth 
and progress. CIDP encapsulates the essence of this evolution: moving from 
visibility to verification, from verification to valuation, and finally from valuation 
to integration. It envisions a development paradigm in which economic growth and 
environmental integrity are no longer competing or mutually exclusive objectives 
but interconnected components of a unified development logic. Through the 
mechanisms of verified accountability, emerging economies have an opportunity 
to redefine their developmental trajectories, transforming sustainability from an 
external obligation into an intrinsic instrument of national prosperity. In doing 
so, the CIDP framework offers not just a policy proposal but a vision of a future 
in which governance, accountability, and sustainable growth converge. This vision 
highlights a new ethos of development-one that aims not only to grow, but to grow 
responsibly, equitably, and transparently, ensuring that environmental stewardship 
becomes an indispensable pillar of national progress.
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