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1. INTRODUCTION

The Indonesian hajj fund management system faces an unprecedented sustainability crisis that threat-
ens the financial security of over 5.3 million prospective pilgrims. As the world largest Muslim nation, Indone-
sia contributes 12.7% of global Muslim population, yet only 221,000 citizens can perform hajj annually due to
Saudi Arabian quota restrictions [1]. This massive demand-supply imbalance has created waiting periods ex-
tending up to 46 years, transforming hajj fund management from a short-term financial service into a complex
long-term investment challenge requiring sophisticated financial engineering [2, 3].

The establishment of BPKH in 2017 marked a paradigm shift from bureaucratic management by the
Ministry of Religious Affairs to professional investment management. Within six years, BPKH Assets Under
Management (AUM) grew from IDR 65.4 trillion to IDR 166 trillion, representing one of the world largest
faith-based investment funds [1]. However, this apparent success masks a fundamental sustainability crisis:
the fund investment returns (benefit values) averaging 6.78% annually cannot match hajj cost escalations of
9.1% per year, creating a structural deficit that threatens long-term viability. The phenomenon gap becomes
evident when examining the financial dynamics [4]. In 2023, BPKH subsidized IDR 40 million (44.7%) of the
IDR 90 million per-pilgrim cost, requiring IDR 9.1 trillion from investment returns. However, actual returns
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generated only IDR 10.1 trillion, which after deducting IDR 2.3 trillion for virtual account distributions to
waiting pilgrims, resulted in a IDR 1.3 trillion deficit [5]. This deficit was covered by “savings” from the
COVID-19 period when no pilgrimages occurred, but such reserves are rapidly depleting [6].

The sustainability crisis is exacerbated by three interconnected factors. First, 86% of hajj costs are
denominated in foreign currencies (USD for flights, SAR for Saudi services), creating significant exchange rate
exposure. Second, the political economy of subsidy determination involves annual negotiations between the
Ministry of Religious Affairs and Parliament, often prioritizing short-term political gains over long-term sus-
tainability. Third, existing regulations limit BPKH investment options, with 96.9% of portfolios concentrated
in low-yielding government sukuk averaging 5-6% returns, insufficient to match cost escalations.

Despite the critical nature of this sustainability challenge, existing research exhibits significant gaps in
understanding the complex dynamics of hajj fund management. Previous studies have adopted fragmented ap-
proaches, examining individual factors in isolation without capturing systemic interactions. Elshafei, analyzed
oil prices and exchange rates impact on hajj costs but ignored the broader macroeconomic environment and
investment performance [7]. Similarly, Salatalohy and Wibowo examined inflation and interest rates effects
on sukuk returns but limited their analysis to the 2010-2018 period without considering long-term sustainabil-
ity [8]. Investigated Islamic equity market performance but failed to connect market dynamics to hajj fund
management strategies [9].

Existing research overlooks several key aspects. No study has integrated multiple macroeconomic
variables to assess their simultaneous impact on hajj fund sustainability or used dynamic systems modeling to
capture feedback loops and non-linear relationships. Additionally, long-term scenario simulations that iden-
tify tipping points and sustainability thresholds are lacking. The relationship between regulatory constraints
and investment performance remains unexplored, and no research combines quantitative modeling with policy
analysis to offer actionable recommendations for addressing the sustainability crisis.

International comparative studies further reveal this gap significance. Malaysia Tabung Haji, estab-
lished in 1963, faced similar challenges and required government bailouts of MYR 19.9 billion in 2018 due
to unsustainable investment practices [10]. In contrast, Singapore MUIS adopted dynamic asset allocation
strategies achieving 8-10% returns while maintaining capital preservation [11, 12]. Despite these instructive
cases, no research has systematically analyzed how these international experiences apply to Indonesia unique
demographic and regulatory context, leaving policymakers without evidence-based guidance for reform.

This study introduces three novel contributions to the literature on faith-based fund management and
Islamic finance. The first contribution lies in methodological innovation through the integration of econometric
analysis with system dynamics modeling. While previous studies employed static regression models assuming
linear relationships, this research develops a dynamic systems approach that captures feedback loops, time
delays, and non-linear interactions between macroeconomic variables, investment performance, and policy
decisions. This methodology, adapted from industrial and environmental systems modeling, represents the first
application of such comprehensive analytical framework to hajj fund management, offering a more nuanced
understanding of complex financial dynamics.

The second contribution advances theory Triple Bottom Line framework to Islamic finance contexts
[13—-15]. This study demonstrates how the profit-people-planet trinity translates into specific hajj fund man-
agement dimensions: investment returns representing financial sustainability, pilgrim welfare (maslahah) em-
bodying social responsibility, and intergenerational equity ensuring environmental and temporal justice. This
theoretical extension is grounded in Tawhidi String Relation (TSR) theory, showing how Islamic epistemology
guides sustainable financial management through the integration of divine guidance with empirical analysis
[16-18]. By bridging Western sustainability concepts with Islamic financial principles, this research creates a
novel theoretical framework applicable to other faith-based investment contexts [19].

The third contribution provides practical significance through evidence-based policy simulations re-
vealing previously unknown sustainability thresholds. The findings that current policies lead to fund depletion
by 2030, while specific combinations of 10% ROI and 20% subsidy ratios ensure sustainability through 2050,
offer precise targets for policymakers. This precision in policy prescription, derived from rigorous modeling
rather than intuition or political compromise, provides actionable guidance for preventing a looming financial
crisis affecting millions of Muslims. The simulation results enable policymakers to understand the long-term
consequences of their decisions and make informed choices balancing immediate political pressures with in-
tergenerational responsibilities.
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2. LITERATURE REVIEW
2.1. Theoretical Framework

The theoretical foundation of this study draws Triple Bottom Line concept [13], emphasizing the inte-
gration of profit, people, and planet for organizational sustainability. In the context of BPKH, “’profit” translates
to investment returns that must be optimized while maintaining shariah compliance and social responsibility
toward pilgrims [20, 21].

From an Islamic perspective, the Tawhidi String Relation (TSR) theory provides guidance for achiev-
ing maslahah (public interest) through the induction of knowledge based on the principles of the Qur’an [22].
This framework emphasizes that sustainable management of Hajj funds must balance financial gain with social
welfare and religious obligations.

2.2. Macroeconomic Factors and Fund Management

Previous research has demonstrated a relationship between macroeconomic variables and investment
performance. Exchange rate stability significantly impacts cross-border investment returns. In the context of
the Hajj, this is particularly relevant, as 86% of Hajj costs are denominated in foreign currencies (USD and
SAR) [23].

Inflation impact on fund management has been documented, who found that inflation erodes purchas-
ing power and affects long-term fund sustainability. For hajj funds, this translates to reduced real returns and
increased pressure on subsidy allocations [24, 25].

The influence of monetary policy through central bank rates has been examined by Hudaya and Fir-
mansyah [6], showing that interest rate changes affect both investment returns and operational costs. For
BPKH, which invests primarily in shariah-compliant instruments, these effects are transmitted through Islamic
banking rates and sukuk yields.

2.3. Islamic Finance and Hajj Fund Management

Islamic finance principles prohibit riba (interest), gharar (excessive uncertainty), and maysir (gam-
bling), requiring hajj funds to be invested in shariah-compliant instruments [26]. The Jakarta Islamic Index
(JII) serves as a benchmark for shariah-compliant equity investments in Indonesia, comprising the 30 most
liquid Islamic stocks [27-29].

Studies on hajj fund management in other countries provide comparative insights. Malaysia Tabung
Haji, established in 1963, offers lessons in balancing commercial returns with social obligations [8]. However,
Indonesia unique demographic and regulatory environment requires tailored approaches to ensure sustainabil-

1ty.
2.4. Hypothesis Development
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Figure 1. Theoritical Framework
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Based on the theoretical framework and empirical evidence from previous studies, we develop the fol-
lowing hypotheses regarding the influence of macroeconomic variables on hajj fund sustainability as illustrated
in Figure 1.
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Economic growth, measured through GDP, represents the overall health of the economy and influences
citizens financial capacity. Economic prosperity enhances individuals ability to save for religious obligations.
In the Indonesian context, higher GDP growth translates to increased disposable income, enabling more citizens
to register for hajj and maintain their savings [23]. Additionally, a robust economy provides BPKH with better
investment opportunities and more stable returns.

H1: GDP growth has a positive and significant influence on BPKH fund assets.

The exchange rate plays a crucial role in hajj fund management as 86% of hajj costs are denominated
in foreign currencies (USD for flights and SAR for Saudi Arabian services). While a weaker rupiah increases
operational costs, it paradoxically benefits BPKH foreign currency investments and reserves. When BPKH
holds assets in foreign currencies, rupiah depreciation increases the rupiah value of these holdings, potentially
offsetting increased operational costs [27].

H2: Exchange rate (IDR/USD) has a positive and significant influence on BPKH fund assets.

The BI-7 Day Reverse Repo Rate serves as the benchmark for Islamic banking returns and affects
sukuk valuations. Higher policy rates typically lead to increased yields on new fixed-income investments but
reduce the market value of existing sukuk holdings through the inverse price-yield relationship. Since BPKH
portfolio is heavily weighted toward sukuk (96.9% in SBSN), rate increases can significantly impact portfolio
valuations [6, 28].

H3: BI-7 Day Reverse Repo Rate has a negative and significant influence on BPKH fund assets.

Inflation erodes the purchasing power of financial assets and reduces real investment returns. For hajj
funds, persistent inflation poses a dual challenge, it increases operational costs while simultaneously reducing
the real value of investment returns. Vukonic demonstrated that inflation particularly impacts long-term savings
programs like hajj funds. In the Indonesian context, where hajj waiting periods extend up to 46 years, inflation
protection becomes critical for maintaining fund sustainability [29].

H4: Inflation has a negative and significant influence on BPKH fund assets.

The Jakarta Islamic Index (JII) represents the performance of shariah-compliant equities in Indonesia.
While equity investments offer potential for higher returns, they also introduce volatility to the portfolio. During
market downturns, negative sentiment in Islamic capital markets can reduce portfolio values and create pressure
on fund stability. Prasetyo et al. found that Islamic equity indices are sensitive to both domestic and global
economic conditions, potentially amplifying portfolio risks during turbulent periods [24, 27]

HS: Jakarta Islamic Index has a negative and significant influence on BPKH fund assets.

Drawing from Elkington Triple Bottom Line theory and the concept of intergenerational equity in
Islamic finance, sustainable hajj fund management requires balancing current benefits with long-term preser-
vation. The sustainability of BPKH funds depends on maintaining positive net cash flows where investment
returns exceed subsidy allocations and operational costs [4, 30].

Hé6: BPKH fund assets have a significant influence on the long-term sustainability of hajj fund management.

3. RESEARCH METHODOLOGY

This study employs a mixed-methods approach that combines quantitative analysis through multiple
linear regression with dynamic systems modeling to examine the relationships between macroeconomic vari-
ables and hajj fund assets while projecting long-term sustainability scenarios [31]. The research was conducted
in two distinct phases, the first phase focused on establishing statistical relationships between key macroeco-
nomic indicators and hajj fund performance, while the second phase developed comprehensive dynamic system
simulations to forecast various sustainability scenarios under different economic conditions [6, 32].

The data collection process involved gathering monthly time-series data spanning from January 2019
to December 2023, sourced from official and authoritative institutions to ensure data reliability and validity.
Gross Domestic Product (GDP) data were obtained from the Central Statistics Agency (BPS), while exchange
rates and the BI-7 Day Reverse Repo Rate were collected from Bank Indonesia official databases [33, 34].
Inflation data, measured through the Consumer Price Index (CPI), were also sourced from BPS, and the Jakarta
Islamic Index values were retrieved from the Indonesia Stock Exchange. The BPKH fund data, representing
the core dependent variable of the study, were extracted from audited financial reports to ensure accuracy and
transparency in the analysis [35, 36].

The multiple linear regression analysis was designed to examine the complex relationships between
macroeconomic indicators and the performance of hajj fund assets managed by BPKH. The theoretical foun-
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dation for variable selection was grounded in financial economics literature, particularly portfolio theory and
macroeconomic impact studies on institutional fund management [37, 38]. The econometric model specifica-
tion follows the general form of multivariate regression analysis, where the dependent variable is explained
by a linear combination of independent variables plus a stochastic error term [39]. The operational defini-
tions and measurements of all variables used in this study are presented in Table 1 below, which provides a
comprehensive framework for understanding the empirical analysis:

Table 1. Operational Variable Definitions and Measurements

Variable Operational Definition Measurement Scale Data Source  Expected
Sign
Dependent Variable
AUM  Assets Under Management Total fund value in Ratio BPKH Au- -
representing the total value trillion IDR at the dited Finan-
of hajj funds managed by end of each month cial Reports
BPKH
Independent Variables
GDP Economic growth indicator Year-on-year  per- Ratio Central Statis- Positive (+)
measuring the rate of change centage change in tics Agency
in total economic output real GDP (BPS)
KURS  Exchange rate of Indonesian Monthly average Ratio Bank Indone- Positive (+)
Rupiah against US Dollar IDR/USD exchange sia
reflecting currency stability — rate
RATE  Monetary policy rate repre- BI-7 Day Reverse Ratio Bank Indone- Negative (-)
senting the cost of capital Repo Rate in per- sia
and investment returns centage
INFL General price level changes Year-on-year  per- Ratio Central Statis- Negative (-)
affecting purchasing power centage change in tics Agency
and real returns Consumer Price (BPS)
Index
i Islamic capital market per- Monthly closing in- Ratio Indonesia Positive (+)
formance indicator dex value Stock Ex-
change
Source : [40-42]
The regression model is formally specified as:
AUM,; = By + $1GDP; + B2KURS; + $3RATE, + B84INFL; + B5JII; + ¢, (1)

Where:
¢ t denotes the time period (monthly observations).
e [ represents the intercept term.

e (31 through (5 are the partial regression coefficients measuring the marginal effect of each independent
variable on AUM.

e ¢; is the stochastic error term assumed to follow normal distribution with zero mean and constant vari-
ance.

4. RESULT AND DISCUSSION
4.1. Regression Analysis Results

The empirical analysis reveals significant relationships between macroeconomic variables and BPKH
fund assets [43]. Table 2 presents the regression results examining the influence of economic indicators on
Assets Under Management (AUM).
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Table 2. Multiple Linear Regression Results: Macroeconomic Determinants of BPKH Fund Assets
Variable Coefficient Standard Error t-statistic  p-value

Constant ~ 148,892.3 12,345.6 12.06 0.0000
GDP 3.07E-05 1.77E-06 17.33 0.0000%%**
KURS 0.003511 0.000296 12.10 0.0401**
RATE -738.133 77.378 -9.54 0.0000%**
INFL -195.124 75.923 -2.57 0.0129%**
JII -0.0336 0.0166 -2.03 0.0476**

Model Summary: R? = 0.941; Adjusted R? = 0.935; F-statistic = 171.01 (p < 0.0001); Durbin-Watson =
1.892; Note: ***p < 0.01, **p < 0.05, *p < 0.10.

The model demonstrates strong explanatory power with an R? of 0.941, indicating that 94.1% of the
variation in BPKH fund assets is explained by the selected macroeconomic variables [22, 44, 45]. All variance
inflation factors remain below the critical threshold of 10, confirming the absence of severe multicollinearity
[46].

4.2. Dynamic Systems Simulation Results

The dynamic systems analysis extends beyond static regression to examine long-term sustainability
trajectories under different policy scenarios. Table 3 presents the simulation results for three scenarios spanning
2024-2050.

Table 3. Dynamic Simulation Results: Fund Sustainability Scenarios

Scenario Key 2025 AUM AUM AUM AUM  Sustainability

Assump- AUM 2030 2040 2050 Break- Status

tions (IDR (IDR (IDR (IDR Even

Trillion) Trillion) Trillion) Trillion) Year

ROI Subsidy
Normal 6.78% 40% 220.4 230.1 195.3 142.7 2029
Pessimistic  5.00% 60% 159.2 98.5 452 12.3 2025
Optimistic  10.00% 20% 245.8 318.7 435.2 569.1 N/A

The empirical findings provide new insights into the complex dynamics governing hajj fund sustain-
ability in Indonesia. The positive influence of GDP growth (8 = 3.07F — 05, p < 0.001) on fund assets aligns
with [47] theoretical framework, confirming that economic prosperity directly enhances citizens capacity to
save for religious obligations. This relationship is particularly significant given Indonesia sustained economic
growth trajectory, suggesting that continued economic development will support fund expansion [48, 49].

The positive coefficient for exchange rate (5 = 0.003511,p < 0.05) reveals a counterintuitive but
economically rational finding. While rupiah depreciation increases operational costs for hajj services, it simul-
taneously enhances the rupiah value of BPJKH foreign currency holdings. This natural hedging mechanism,
where 86% of hajj costs are foreign-denominated while significant assets are held in foreign currencies, pro-
vides an important risk management insight previously overlooked in the literature. The negative impact of
monetary policy rates (8 = —738.133,p < 0.001) on fund assets reflects the inverse relationship between
interest rates and bond prices, particularly significant given BPJKH 96.9% allocation to government sukuk.
This finding extends [50] work by quantifying the sensitivity of Islamic institutional portfolios to rate changes,
highlighting the need for duration management strategies in sukuk-heavy portfolios.

The inflation effect (5 = —195.124, p < 0.05) confirms [51] theoretical predictions about the erosion
of real returns in long-term savings programs. With waiting periods extending to 46 years, the cumulative
impact of inflation poses a fundamental challenge to fund sustainability, necessitating investment strategies to
generate real returns above inflation. The negative influence of the Jakarta Islamic Index (6 = —0.0336,p <
0.05) suggests that equity market volatility creates instability in fund values, supporting [7] findings on Islamic
equity sensitivity. This result implies that while diversification into equities offers growth potential, it must be
carefully balanced against volatility risks.
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The dynamic simulation results reveal a critical sustainability challenge that static analyses cannot
capture. Under current policies (6.78% ROI, 40% subsidy), the fund faces deficits by 2030, with AUM de-
clining from a peak of IDR 232 trillion to unsustainable levels. This finding directly addresses the research
gap identified by [52, 53] regarding long-term fund viability, demonstrating that current operational parameters
are insufficient for intergenerational equity. The optimistic scenario demonstrates that achieving sustainability
requires simultaneous improvements in investment returns (10% ROI) and subsidy efficiency (20% allocation).
This finding contributes to policy discourse by quantifying the specific targets needed for fund sustainability,
moving beyond general recommendations to actionable benchmarks [54, 55].

These results contribute to the broader literature on Islamic social finance by demonstrating how
macroeconomic management and investment strategies must be integrated for sustainable religious fund man-
agement. This study extends the Triple Bottom Line framework to a religious context, demonstrating that
financial sustainability enables both social (affordable access to Hajj) and spiritual (fulfillment of religious
obligations) goals [56, 57]. For Indonesian society, these findings have profound implications. The potential
fund deficit threatens the accessibility of hajj pilgrimage for millions of citizens, particularly those from lower
economic segments who rely on subsidies [58]. The research demonstrates that proactive policy adjustments
are essential to prevent a crisis that would affect not only individual religious aspirations but also social equity
and national stability [59].

The methodological contribution of combining regression analysis with dynamic systems modeling
provides a template for analyzing other long-term sustainability challenges in developing countries facing sim-
ilar socioeconomic constraints. This study offers new perspectives on balancing religious obligations with
financial sustainability, highlighting the need for policy interventions that consider citizens’ sensitivities and
long-term welfare.

5. MANAGERIAL IMPLICATION

The evidence presented in this study underscores that ensuring hajj fund sustainability is not merely a
technical financial challenge but a fundamental test of Indonesia ability to balance competing inter-generational
interests while fulfilling religious obligations. The empirical findings provide policymakers and fund managers
with quantitative foundations for evidence-based reforms essential to preserving this critical institution for
future generations of Indonesian Muslims.

6. CONCLUSION

This study provides empirical answers to critical questions regarding the sustainability of Indone-
sia hajj fund management system. The research demonstrates that macroeconomic variables exert significant
and measurable influences on BPKH fund assets, with each variable playing a distinct role in determining
fund trajectory. Economic growth (GDP) and exchange rate movements positively contribute to fund expan-
sion, with GDP growth enhancing citizens’ saving capacity and currency depreciation increasing the value of
foreign-denominated assets. Conversely, monetary policy rates, inflation, and Islamic capital market volatility
negatively impact fund values, creating systematic risks that compound over extended waiting periods.

The integration of regression analysis with dynamic systems modeling reveals a fundamental sustain-
ability challenge previously unquantified in the literature. Under current operational parameters specifically a
6.78% return on investment coupled with 40% subsidy allocations the fund faces depletion by 2030, directly
threatening the religious aspirations of millions of Indonesian Muslims. The finding that only significant im-
provements in investment returns (achieving 10% ROI) combined with reduced subsidy burdens (maximum
20%) can ensure long-term viability provides clear empirical benchmarks for policy reform. This quantifi-
cation of sustainability thresholds represents a key contribution to both Islamic finance literature and public
policy discourse.

The study advances theoretical understanding by successfully adapting Elkington Triple Bottom Line
framework to religious fund contexts, demonstrating how financial sustainability serves as the foundation for
achieving social equity and spiritual fulfillment objectives. The methodological contribution of combining
static econometric analysis with dynamic systems simulation offers a robust analytical framework applicable
to other long-term social funds facing similar demographic and economic pressures.
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