Journal of Social Continuity and Change
Vol. 5, No. 1, Spring 2026, 49-73 w (7 V ’f”'

. : c Social C t
Journal Homepage: http://jscc.yazd.ac.ir & E'ﬁan‘;'; 'ch'ty

o= E-ISSN: 2783-3259 P-ISSN: 2783-3100

Age Transition, Age-Specific Population Momentum, and the
Timing of the Demographic Window in Iran's Provinces

Nazanin Aghaeil”, Rasoul Sadeghi?

1. Department of Statistical Methods and Population Modeling, National Institute for Population Research,
Tehran, Iran.

2. Department of Demography, University of Tehran, & National Institute for Population Research, Tehran, Iran.

* Corresponding author: Nazanin Aghaei. Email: n.aghaei@nipr.ac.ir

Original Article
Abstract

Background and Aim: This study examines the impact of population momentum on the demographic window in
Iran’s provinces. Population momentum, by altering age distribution, can accelerate or delay entry into the
demographic window and influence its duration and intensity.

Data and Method: Using census data from 1996 to 2016, population momentum and dependency ratios were
calculated for Iran’s provinces, and the patterns of opening and closing of the demographic window were analyzed.

Findings: The momentum of the working-age group declined earlier than that of the elderly population. Consequently,
provinces such as Gilan and Mazandaran entered the demographic window earlier and exited it sooner, whereas
provinces like Hormozgan and Sistan-and-Baluchestan experienced a delayed entry. However, the duration of the
demographic window did not vary significantly across provinces. In all provinces, older-age momentum remains
stronger; in certain regions like Hormozgan and South Khorasan, despite an increase in the working-age population,
the demographic window closes two decades earlier due to rapid growth of the elderly population.

Conclusion: The results indicate that population momentum plays a crucial role in shaping the timing and
sustainability of the demographic window across Iran’s provinces. Provinces like Gilan and Mazandaran are
approaching the end of their window, while in provinces with distinct momentum dynamics, such as Hormozgan and
Sistan-and-Baluchestan, it has not yet opened. This presents unique opportunities for infrastructure development but
also poses challenges related to rapid population aging. Therefore, demographic policies must be tailored to each
province's specific characteristics to maximize economic benefits and effectively address aging-related challenges.

Keywords: Population momentum, Demographic window, Dependency ratio, Age transition, Age structure.

Key Message: The demographic window is a special situation of age structure that, due to different fertility histories of
provinces, operates in different ways. Population momentum can help to understand the timing, resistance and
quantum of provinces' demographic windows, and can serve as an index reflecting fertility history, age composition
and demographic patterns.
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Extended Abstract

Introduction

The demographic window represents a period of economic opportunity that emerges
during the first demographic transition as the share of the working-age population increases.
In Iran, a rapid decline in fertility over recent decades has initiated this phase. However, the
timing and sustainability of the window vary significantly across provinces, highlighting the
necessity of subnational and regional analyses. Although numerous studies have explored the
demographic window, the relationship between population momentum and the demographic
window has received limited scholarly attention. Only a few global studies—most notably
Dorflinger and Loichinger (2024)—have examined this relationship, whereas national and
subnational analyses remain scarce. Population momentum, which reflects the impact of past
demographic events on the future age structure, plays a critical role in shaping the depth,
duration, and economic potential of the demographic window. This study aims to address this
research gap by focusing specifically on the provinces of Iran.

Methods and Data

This study employs a secondary data analysis approach utilizing census data, alongside
fertility and mortality estimates, from four distinct reference years: 1996, 2006, 2011, and
2016. For each baseline year, the population was projected using the cohort-component
method until a stationarity population was achieved. The projections assumed an immediate
shift in fertility to the replacement level, which, together with mortality, was held constant
throughout a 100-year projection horizon. Based on these assumptions, the stationary
population was calculated, and population momentum was derived as the ratio of the
stationary population (S) to the observed population (P). This approach effectively isolates
the impact of the age structure on future population growth by controlling for fertility and
mortality dynamics. Concurrently, the demographic window was evaluated using the age
dependency ratio—defined as the ratio of the non-working-age population (ages 0-14 and
65+) to the working-age population (ages 15-64)—over the identical 100-year period. A
dependency ratio threshold of 0.5 was utilized to signify entry into the demographic window.

Findings

According to dependency ratio estimates, Iran entered the demographic window in 2006,
with the ratio dropping from 0.78 in 1996 to 0.43 in 2006. This ratio remained relatively
stable in 2011 and 2016 (0.41 and 0.43, respectively), driven initially by rapid fertility decline
and subsequently by the sustained dominance of the working-age population. However,
momentum values across age groups reveal diverging future trends. Momentum in the 15-64
age group declined steadily from above 2.2 in 1996 to nearly 1.1 in 2016. In contrast,
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momentum in the elderly group (65+) remained exceptionally high, exceeding 3.9 in 2016,
indicating a substantial increase in the elderly population in the coming decades. Projections
based on the 2016 population and momentum assumptions show that the dependency ratio
will rise and cross the 0.5 threshold by approximately 2041, marking the end of Iran’s
demographic window.

At the subnational level, the dependency ratio and age-specific population momentum for
all provinces were calculated across four censuses from 1996 to 2016. Figure 1 illustrates
that, similar to the national pattern, provincial age-specific momentum reflects the highest
values for the older age group (65 years and above) and the lowest for the child age group (0
to 14 years). The values for the middle-age group lie between those of the two
aforementioned age groups. Likewise, the dependency ratio pattern at both the national and
provincial levels showed a notable decline between 1996 and 2006, while remaining steady
between 2006 and 2016.
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Figurel. Provinces’ age specific population momentum (1996, 2006,2011 and 2016)

Provinces with lower fertility, such as Gilan, are experiencing earlier exits from the window,
whereas high-fertility provinces like Sistan and Baluchestan have yet to enter. Figure 2
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compares the projected dependency ratios of these two provinces, illustrating Gilan’s
advanced aging process and Sistan and Baluchestan’s delayed but rapid transition.
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Figure2. Projected dependency ratio trends of Gilan and Sistan-Baluchestan (2016-2116)

Conclusion and Discussion

This study highlights population momentum as a key determinant of the timing and
duration of the demographic window across Iranian provinces. Analyzing population
momentum and the demographic window together provides a comprehensive understanding
of demographic dynamics, as the demographic window creates opportunities for economic
growth by reducing the dependency ratio and increasing the proportion of the working-age
population, while population momentum reflects the historical trajectory of age distribution
changes.

While provinces like Gilan and Mazandaran are exiting the window due to early fertility
decline and reduced working-age momentum, others, such as Sistan-and-Baluchestan and
Hormozgan, are entering later, characterized by higher momentum but also facing rising old-
age dependency. Despite these variations in timing, the duration of the demographic window
remains relatively consistent across provinces, largely due to strong elderly momentum.
These dynamics underline the necessity of tailored demographic policies. High-fertility
provinces should prioritize investments in youth and infrastructure before population aging
accelerates, whereas low-fertility provinces must proactively prepare for potential labor
shortages and expanding dependency burdens. Adaptive, region-specific strategies are
essential to fully leverage the demographic window and effectively manage the challenges of
population ageing.
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