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| ABSTRACT

Budgeting in traditional ERP environments is often manual, disconnected from strategic plans, and prone to delays and
inconsistencies. As enterprises increasingly shift toward data-driven decision-making, integrating real-time planning with
operational execution becomes essential. This paper explores how SAP Analytics Cloud (SAC), in conjunction with SAP S/4HANA
(Public Cloud and Private Edition), offers a unified, intelligent framework for enterprise budget planning, version control, and
performance monitoring. It outlines the process of creating budgets in SAC, uploading them to S/4HANA, and monitoring them
using embedded analytics and availability control. Drawing on best practices and compliance requirements (such as OMB A-11
and GASB for public sector and SOX for corporate governance), the paper presents a scalable digital budgeting architecture for
modern organizations.
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1. Introduction: Budgeting Challenges in Modern Enterprises

Enterprises today operate in complex financial environments marked by dynamic regulatory landscapes, tight fiscal constraints,
and an increasing need for transparency and agility. Legacy budgeting processes—spreadsheet-based, error-prone, and
fragmented—fail to support timely financial decision-making. The absence of integration between planning tools and
operational ERP systems hinders real-time visibility into budget consumption, especially in public sector entities, multinationals,
and capital-intensive industries.

SAP addresses this problem by offering a cloud-native, integrated approach that leverages SAP Analytics Cloud for planning and
SAP S/4HANA for execution. This model supports a seamless loop from budget creation to execution, performance monitoring,
and revision.

2. Overview of SAP Analytics Cloud for Budget Planning

SAP Analytics Cloud (SAC) is a Software-as-a-Service (SaaS) solution that integrates business intelligence (BI), enterprise
planning, and predictive analytics in one unified platform. It is a core component of SAP’s Business Technology Platform (BTP)
and enables collaborative enterprise-wide planning. With native integration to SAP S/4HANA, SAC supports a wide range of
financial planning and budget management capabilities.
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Key features include:

e  Multi-dimensional planning models: Users can define planning dimensions such as GL accounts, fund centers,
commitment items, cost centers, and time periods. These models allow organizations to structure their budgets in a
way that aligns with operational and strategic priorities.

e Budget allocation and adjustments: SAC supports both top-down and bottom-up planning. Executives can allocate
annual budgets by program or division, while departmental users can refine those allocations based on operational
realities.

e Version control and collaboration: SAC enables multiple budget versions (e.g., initial, revised, forecast) and allows for
controlled collaboration across departments with workflow-based approvals and commentary.

e Predictive planning: Integrated artificial intelligence and machine learning capabilities allow users to generate
forecasted values for future periods based on historical trends, seasonal variation, and regression models.

e  What-if simulations: Finance leaders can run scenario simulations to evaluate the impact of potential policy or
operational changes on the budget. This enables agile decision-making and risk management.

e Live data connections to SAP S/4HANA: Budget data from SAC can be pushed to SAP S/4HANA using live
integrations or OData services, ensuring that planned figures are seamlessly available for execution-level monitoring.

The benefit of SAC lies in its ability to transform budgeting into a continuous, insight-driven process. Instead of treating planning
as a once-a-year exercise, organizations can engage in rolling forecasts, rapid budget re-allocations, and dynamic resource
management using real-time data.

3. Budget Planning and Upload Process: SAC to SAP S/4HANA

3.1 Budget Model Design in SAC

Budgets are initially created within SAC Planning Models, which act as the digital blueprints for financial data collection,
allocation, and forecast. These models include dimensions such as GL accounts, cost centers, commitment items, and time
periods. Users can input budget figures manually, copy from historical actuals, or generate them using predictive algorithms.
Data entry templates can be customized and distributed to department heads, enabling decentralized yet controlled planning.

3.2 Integration with SAP S/4HANA
Once the budget is finalized in SAC, the next step involves pushing this data to SAP S/4HANA, where it becomes executable and
subject to availability control. Several integration methods are available:

e Data Actions and Planning Sequences: Predefined logic within SAC allows planners to automate the movement of
planned data into S/4HANA-compatible formats.

e OData Services: SAC connects with SAP S/4HANA through secure OData APIs, transmitting budget entries in real time.
e  SAP BTP Integration Suite: Acts as a middleware for complex integration scenarios across hybrid system landscapes.

e SAP Cloud Connector: Bridges on-premise and cloud environments, allowing budget data to flow securely from SAC
to S/4HANA Private Cloud or legacy systems.

Integration mappings must be configured carefully to ensure correct alignment of master data such as fund centers,
commitment items, and functional areas. Mismatches in mapping can lead to rejection of uploads or misalignment in financial
controls.

3.3 Budget Versions in SAP S/4HANA
Once uploaded, budgets reside in SAP S/4HANA's Public Sector Management (PSM) module or the Controlling (CO) module,
depending on the deployment scope. S/4HANA supports multiple budget versions, each serving different use cases:

e Original Budget: The baseline financial plan approved for execution.
e Supplement: Additional budget allocated due to scope or funding changes.

e Return: Reduction in budget due to reallocation or cancellation.

Page | 760



JCSTS 7(6): 759-765

e Transfer: Reassignment of budget across internal cost centers or fund areas.

Versioning is essential for maintaining audit trails, tracking budget evolution, and generating reports for stakeholders and
regulatory bodies. Budget versions can be locked post-approval to prevent unauthorized changes and ensure traceability.

The successful transition of budgets from SAC to SAP S/4HANA marks the beginning of real-time financial control. With budgets
now live within the ERP, organizations gain the ability to enforce spending discipline, detect deviations early, and adapt
proactively.

4. Budget Monitoring in SAP S/4HANA

Effective budget monitoring ensures that financial resources are consumed as intended, within authorized limits, and in
alignment with strategic objectives. SAP S/4HANA provides robust capabilities for continuous budget control and monitoring,
enabled through its Public Sector Management (PSM) module, Controlling (CO) module, and embedded analytics tools.

4.1 Availability Control (AVC)
Availability Control (AVC) is a cornerstone of budget enforcement in SAP S/4HANA. It performs real-time checks against
available budget at the moment of commitment or expenditure. Key features of AVC include:

e Real-time budget checking: When a user creates a purchase requisition, purchase order, or financial posting, the
system instantly checks whether sufficient budget is available.

e Tolerance limits: Organizations can define thresholds and warning levels (e.g., 90% usage warning, 100% block) based
on fund centers, commitment items, or functional areas.

e  Multi-level AVC: Checks can be configured at various organizational levels (e.g. fund center + commitment item,
program + fund, etc.), providing granular control.

e Exception handling: AVC includes mechanisms to handle budget overruns such as overrides by authorized roles or
workflow-based approvals.

e Integration across modules: AVC is active in procurement, HR, travel management, and project systems, ensuring
consistent budget compliance across the enterprise.

4.2 Budget Consumption Types
S/AHANA offers flexibility in determining how budget is consumed. This configuration ensures that budget consumption aligns
with accounting practices and program execution styles:

e Commitment-based: Budget is consumed when a purchase order or contract is created. This is common in the public
sector where spending authority is legally binding upon commitment.

e Payment-based: Budget is consumed when an actual disbursement or invoice payment occurs. This may suit corporate
environments with more flexible cash flow.

e Accrual-based: Budget is consumed based on accrued liabilities, which provides a hybrid approach that balances
commitments and actuals.

These options allow organizations to select a consumption model that aligns with their financial governance model and
regulatory environment.

4.3 Embedded Analytics for Monitoring
Monitoring budget execution requires more than just alerts—it requires context, trend analysis, and forecasting. SAP S/4HANA
supports robust analytical capabilities through embedded Fiori apps and SAC integration:

e Standard Fiori apps: Pre-configured applications such as “Display Budget/Actual/Commitment,” “Budget Availability
Overview,” and "Budget Consumption Report” offer real-time dashboards for operational users and finance managers.

e Variance analysis: Budget vs. actual vs. commitment comparisons help identify underutilization or potential overspend
situations.

e Trend and predictive analysis: When integrated with SAC, users can forecast future consumption trends based on
current expenditure rates and historical data.
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e Drill-down capability: Users can analyze variances by fund center, program, or cost object, with links to underlying
transactions for root-cause investigation.

* Mobile access: Dashboards are accessible via mobile devices, enhancing managerial oversight and responsiveness.

Together, these features support a dynamic and transparent budget monitoring environment, allowing organizations to course-
correct quickly and uphold accountability.

5. Governance, Compliance, and Controls
In an era where financial transparency, fiscal discipline, and regulatory compliance are not only organizational imperatives but
also matters of national interest, robust governance frameworks around budget management are vital. For federal and state
governments, accurate budgeting supports public trust, enables efficient allocation of taxpayer funds, and helps prevent fraud
and misuse. In private sector organizations, strong controls ensure compliance with national legislation, protect investor
interests, and improve economic resilience.

5.1 Regulatory Framework Alignment
SAP’s budgeting architecture can be configured to support a wide range of U.S. legal and regulatory mandates:

e OMB Circular A-11 & A-123 (U.S. Federal Agencies): These define the structure for budget formulation and internal
control systems. SAP S/4HANA Public Cloud supports fund accounting, commitment control, and availability control
aligned with these standards, directly contributing to more transparent and accountable government operations.

e GASB Standards: For state and local governments, compliance with GASB standards such as GASB 34 and 87 is critical.
SAP’s fund-based budgeting and real-time monitoring capabilities support these standards, promoting fiscal
transparency and accountability in the use of public funds.

e Sarbanes-Oxley Act (SOX): For corporations, SOX compliance is mandated to safeguard against financial misreporting.
S/4HANA's embedded internal controls, real-time logging, and segregation of duties help ensure robust compliance,
thus supporting broader economic integrity.

5.2 Role-Based Access and Workflow Control
Security and process governance are essential not only for organizational efficiency but for preventing misuse of public and
corporate resources:

e Role-based access control (RBAC): SAP ensures that only pre-authorized users can view, modify, or approve budgets,
preventing unauthorized actions that could lead to financial discrepancies or fraud.

e  Workflow-driven approvals: Budget versions, changes, and allocations move through predefined workflows,
providing traceability and auditability across departments and agencies.

e Audit logs and version history: All changes to financial plans are logged, timestamped, and version-controlled,
creating defensible records during internal and federal audits.

5.3 Audit-Readiness and Public Accountability
Public sector organizations are increasingly under scrutiny for how they manage and report budgets. SAP S/4HANA and SAC
ensure:

e Real-time compliance monitoring: Exception reports flag policy violations immediately—critical for responding to
Inspector General (IG) reviews or internal audits.

e Prebuilt reports for federal oversight: Templates for budget vs. actuals, fund consumption, and grant allocations
align with reporting needs of U.S. agencies such as the GAO, OMB, and state treasuries.

e Public transparency: Cloud-based dashboards can be shared with oversight boards and stakeholders, fostering a
culture of open governance.

5.4 Data Governance and Strategic Oversight
Effective budget control relies on the integrity of underlying data structures:

e Centralized master data governance: Ensures that fund centers, commitment items, and cost objects are standardized
across government departments or corporate entities.
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e Validation rules and audit constraints: Prevent inconsistent entries and ensure compliance with chart of accounts,
grant rules, and appropriation legislation.

e Alignment with federal modernization strategies: SAP's architecture supports the broader U.S. government digital
strategy for fiscal modernization, providing a scalable, cloud-based infrastructure for efficient financial stewardship.

By aligning governance and control mechanisms with national regulatory priorities, SAP S/4HANA and SAC help both
governments and corporations enhance financial integrity, prevent mismanagement, and strengthen institutional trust. These
capabilities not only streamline internal operations but contribute directly to broader goals of fiscal responsibility, economic
stability, and digital transformation at the national level.

6. Case Study: Budget Planning for a Public Sector Infrastructure Agency
A US. state infrastructure agency undertook a multi-phase digital finance transformation initiative to replace outdated
budgeting systems and enhance financial accountability. The agency implemented SAP Analytics Cloud (SAC) for strategic and
operational budget planning, enabling collaborative, bottom-up planning across more than 20 departments. Once finalized,
budget data was seamlessly uploaded into SAP S/4HANA Public Cloud through integrated data actions.

Key benefits realized include:

e Real-time availability control (AVC): Prevented overspending by enforcing budget checks at each financial
commitment stage (e.g., purchase requisitions, purchase orders).

e Improved grant tracking: Grant-specific budgets were tagged using fund centers and functional areas, enabling
granular control and automated compliance with federal and state reporting standards.

e Rapid variance detection: Variance analysis using embedded SAP Fiori apps and SAC dashboards helped detect
potential budget deviations early in the fiscal cycle.

e Transparency for oversight: Dashboards were shared with executive leadership, funding agencies, and state treasury
to ensure transparency and facilitate quarterly reviews.

As a result, the agency not only improved internal financial efficiency but also enhanced its standing with oversight bodies,
reduced audit exceptions, and aligned closely with U.S. digital modernization goals.

Appendix: Alignment with U.S. Policy and Regulatory Frameworks
SAP S/4HANA and SAP Analytics Cloud enable budgetary control and financial oversight mechanisms that align with several key
U.S. government policies and strategic objectives:

Policy / Standard

H Description

H SAP Alignment

OMB Circular A-11

Guides federal agencies on budget
formulation and execution

Budget versioning, fund control, and
availability control in S/4AHANA PSM

OMB Circular A-123

Provides guidance on internal control systems
for financial integrity

Role-based access, audit logs, compliance
monitoring features

GASB Standards (e.g., GASB 34,
87)

Accounting principles for U.S. state and local
governments

Fund accounting, grant tracking, asset and
lease management

Sarbanes-Oxley Act (SOX)

Regulation to ensure corporate accountability
and internal control

Segregation of duties, real-time reporting,
traceable budget approvals

Federal Data Strategy

Promotes better governance and use of
government data

Embedded analytics, centralized master data,
cloud-native integration

Digital Modernization Strategy
(DoD, GSA, etc.)

Supports transition to modern cloud
technologies across federal agencies

S/AHANA Public Cloud infrastructure,
integration with SAC and BTP

This alignment confirms that SAP’s budgeting and reporting ecosystem is well-suited not only for operational efficiency but also
for supporting national governance, transparency, and digital transformation efforts.
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7. Conclusion and Recommendations

The transition from fragmented, reactive budgeting systems to an integrated, cloud-based digital architecture is no longer
optional—it is a strategic imperative for both public and private sector organizations. SAP Analytics Cloud, combined with SAP
S/AHANA, provides the foundational tools to enable transparent, agile, and compliant budget management. This transformation
not only enhances internal efficiencies but also directly supports broader national priorities related to fiscal responsibility, digital
modernization, and regulatory compliance.

Through the adoption of this integrated platform, organizations can benefit from:

Real-time control over spending and allocations

Embedded governance and version control

Predictive planning and intelligent forecasting

Compliance with U.S. standards such as OMB A-11, A-123, GASB, and SOX

Improved transparency and accountability in both internal and public reporting

7.1 Recommendations:

1.

Adopt a phased implementation strategy: Start with pilot departments or agencies to ensure smooth transition and
user adoption.

Establish master data governance early: Ensure fund centers, cost centers, and commitment items are standardized
to avoid downstream inconsistencies.

Leverage SAC for scenario-based planning: Use what-if simulations and predictive tools to support dynamic budget
adjustments and resilience planning.

Enforce availability control and audit workflows: Configure AVC with tolerances, role-based workflows, and real-
time alerts to maintain budget discipline.

Align with policy mandates: Map your budgeting and reporting framework to national guidelines (OMB, GASB, SOX)
to ensure audit-readiness and funding eligibility.

Invest in training and change management: Equip stakeholders—from CFOs to program managers—with the tools
and knowledge to navigate the new budgeting paradigm.

In conclusion, integrated budget planning and monitoring through SAP S/4HANA and SAC does more than streamline
operations—it reinforces institutional trust, strengthens financial governance, and positions organizations for long-term digital

success.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of
their affiliated organizations, or those of the publisher, the editors and the reviewers.

References
[1]1 Deloitte. (2022). Modernizing Public Sector Finance with SAP Cloud Solutions. Deloitte Insights.
https://www?2.deloitte.com

[2] Forrester Research. (2021). The Total Economic Impact of SAP Analytics Cloud. SAP Commissioned Report.
https://www.sap.com

[3] Gartner. (2022). Market Guide for Cloud Financial Planning and Analysis Solutions.
https://www.gartner.com

[4] Governmental Accounting Standards Board (GASB). (2023). Statement No. 34 — Basic Financial Statements and Management'’s Discussion and
Analysis for State and Local Governments.
https://www.gasb.org

[5] Institute of Management Accountants (IMA). (2021). Enterprise Performance Management: Best Practices in Planning and Budgeting.
https://www.imanet.org

[6] International Federation of Accountants (IFAC). (2022). Enhancing Public Sector Financial Management: Key Tools for Success.

https://www.ifac.org

Page | 764


https://www2.deloitte.com/
https://www.sap.com/
https://www.gartner.com/
https://www.gasb.org/
https://www.imanet.org/
https://www.ifac.org/

JCSTS 7(6): 759-765

[7]1 SAP Press. (2023). Budgeting and Availability Control in SAP S/4HANA. Rheinwerk Publishing.
ISBN: 9781493222561

[8] SAP SE. (2023). SAP Analytics Cloud Planning Guide. SAP Help Portal.
https://help.sap.com

[9]1 U.S. Office of Management and Budget (OMB). (2023). Circular A-11: Preparation, Submission, and Execution of the Budget.
https://www.whitehouse.gov/omb

[10] U.S. Office of Management and Budget (OMB). (2023). Circular A-123: Management's Responsibility for Enterprise Risk Management and
Internal Control.
https://www.whitehouse.gov/omb

Page | 765


https://help.sap.com/

