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Abstract 

This study examines how firm characteristics affect cost stickiness among large-, mid-, and small-cap companies in 
India. The sample comprises non-financial firms listed on the National Stock Exchange from 2015 to 2025. The study 
uses balanced panel data to examine asymmetric cost behaviour, incorporating firm-specific attributes as 
moderators of the relationship between cost and changes in sales. The study finds that small-cap companies' cost 
stickiness is influenced by Profitability, Growth, Age, and Leverage, whereas in mid-cap companies, it depends on 
lifecycle stage: young firms show aggressive cost-cutting, while mature firms exhibit strategic spending. For large 
companies, profitability affects cost stickiness, indicating high operational discipline. The findings of this study offer 
actionable insights for corporate managers, financial analysts, and investors, particularly regarding how cost 
structures should be managed or evaluated in relation to firm size and financial health. This study is among the early 
investigations of evaluating firm-specific determinants of cost stickiness across different firm sizes in an emerging 
economy. 

Keywords Cost stickiness, asymmetric cost behaviour, emerging markets, panel data, market 
capitalization, India. 

Introduction  

Understanding how costs respond to fluctuations in business activity is a fundamental aspect of corporate decision-
making. Accurate cost behaviour models are essential for managers evaluating strategic shifts, accountants 
conducting variance analysis, and financial analysts forecasting earnings (Datar & Rajan, 2017; Lanen et al., 2022; 
Weiss, 2010). Investors similarly rely on these dynamics to assess risk and long-term value. Traditionally, variable 
costs were assumed to move strictly in proportion to business activity. However, Anderson et al. (2003) 
demonstrated that costs decrease much more slowly when revenues decline than they increase when revenues 
rise. This asymmetric response, termed "cost stickiness," represents a significant deviation from traditional models, 
often actively reducing investment efficiency due to managerial inertia and resource misallocation (Fahmy & 
Mohamed, 2025).  

A robust body of literature documents cost stickiness across countries and industries (Banker & Byzalov, 2014; 
Calleja et al., 2006; Fourati & Ghorbel, 2020; Subramaniam & Weidenmier, 2016; Via & Perego, 2014; Xu & Sim, 
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2017). These studies highlight the critical role of managerial discretion. Managers frequently retain idle resources 
during temporary downturns to avoid adjustment costs  Anderson et al. (2003). Furthermore, when managers hold 
optimistic expectations regarding sales recoveries (Banker & Byzalov, 2014) or harbour empire-building incentives 
(C. X. Chen et al., 2012), they resist cost reductions, exacerbating stickiness. 

The implications are profound. Higher cost stickiness increases future earnings volatility, diminishing the precision 
of analysts' forecasts (Hartlieb & Loy, 2022; Weiss, 2010; Ciftci et al., 2016). These firms often face lower analyst 
following and elevated stock price crash risks (Habib & Costa, 2020). Conversely, in emerging economies, stickiness 
may mitigate crash risks and enhance long-term value, particularly when accompanied by transparent financial 
reporting (Tang et al., 2020; Yang et al., 2020; Fahmy & Mohamed, 2025; Golden et al., 2020; Salehi et al., 2018).  

Despite this extensive research, literature predominantly focuses on developed economies, leaving a critical gap 
regarding emerging markets exposed to high uncertainty. Furthermore, core firm-specific attributes—such as 
profitability, age, size, growth, value, and leverage—are routinely relegated to mere control variables. This obscures 
their direct impact on resource management. Because financial constraints and operational flexibility evolve as a 
business expands, the impact of these traits on cost decisions is inherently heterogeneous. This study investigates 
the firm-specific determinants of cost stickiness across large-cap, mid-cap, and small-cap Indian companies. By 
treating these characteristics as primary moderators, this research expands the literature on emerging economies 
and proves that cost behaviour varies fundamentally across market capitalizations. These insights equip 
stakeholders to abandon "one-size-fits-all" assumptions, enabling accurate, size-adjusted forecasting.  

The article's structure is as follows: Section 2 develops hypotheses, Section 3 outlines the methodology, Section 4 
presents findings, and Section 5 offers conclusions and policy implications. 

Literature Review and hypothesis development 

Macroeconomic and Institutional Constraints 

The foundational concept of asymmetric cost behaviour was first identified by Noreen and Soderstrom (1997) in 
their analysis of hospital overheads, which revealed that costs do not strictly change proportionally with activity 
levels. Anderson et al. (2003) expanded on this by demonstrating asymmetric behaviour in Selling, General & 
Administrative (SG&A) costs for US industrial firms, terming this phenomenon "cost stickiness" and attributing it to 
the resource adjustment costs incurred during fluctuating business cycles. Subsequently, a global body of literature 
has confirmed the presence of cost stickiness across various cost types, industries, and geographic regions (Abu-
Serdaneh, 2014; Banker & Byzalov, 2014; Calleja et al., 2006; Fourati & Ghorbel, 2020; Naoum et al., 2024;  
Subramaniam & Weidenmier, 2016; Via and Perego, 2014; Xu and Sim, 2017). Beyond geographical boundaries, a 
firm's external environment heavily dictates this cost behaviour. Macroeconomic prosperity consistently 
exacerbates cost stickiness (Anderson et al., 2003; Ibrahim, 2015; Stimolo & Porporato, 2020; Xu & Sim, 2017), while 
strict legal and political frameworks effectively force sticky behaviours by limiting workforce reductions during 
downturns (Banker et al., 2013; Pan et al., 2022; Prabowo et al., 2017; Ra & Kim, 2023). Conversely, strong regulatory 
enforcement, such as China's dividend policy mandates, can reduce SG&A stickiness (Chen et al., 2022). Competitive 
environments also heavily influence these dynamics; high market share (Cheung et al. 2016), introductory expansion 
phases (Zisis & Naoum, 2023), and intense market competition (Krisnadewi & Soewarno, 2020) all heighten the 
persistence of costs when sales fluctuate. 

Managerial Intent and Strategic Expectations 

Beyond external constraints, cost stickiness is profoundly shaped by internal managerial intent and future 
expectations. When executives hold optimistic sales forecasts or view downturns as strictly temporary anomalies, 
they deliberately retain idle resources to avoid future reinvestment costs (Anderson et al. 2003; Yasukata & Kajiwara, 
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2011). This intentional retention is further amplified when managers prioritize long-term strategic goals over short-
term margin protection. For example, the pursuit of differentiation, growth, and empire-building targets 
consistently deters managers from cutting SG&A costs during revenue slumps (Ballas et al., 2022; Banker et al., 
2025; Chen et al. 2012). Similarly, a strong preference for maintaining intellectual capital and research and 
development even during severe crises like the COVID-19 pandemic—forces operating costs to remain highly sticky 
(Hosomi & Ge, 2025; Yang & Chen, 2023). Conversely, cost behaviour tends to be much more symmetrical when 
managers are tightly bound to specific short-term earnings targets, forcing them to adjust labour resources strictly 
in line with activity changes (Dierynck et al., 2012; Kama & Weiss, 2013). 

Structural Composition and Asset Characteristics 

A firm's structural composition and asset intensity form the second internal pillar driving cost behavior. Across both 
developed and emerging economies, a heavy reliance on assets, employees, and working capital intrinsically locks 
a firm into rigid cost structures (Anderson et al., 2003; Calleja et al., 2006; Stimolo & Porporato, 2020)). This rigidity 
manifests differently depending on the sector; fixed asset intensity primarily drives sticky costs in manufacturing, 
whereas employee numbers dictate COGS stickiness in service-oriented firms (Subramaniam & Weidenmier, 2016). 
The nature of the assets also plays a crucial role, with high intangible asset investments consistently increasing cost 
stickiness across varied global markets (Mohammadi & Taherkhani, 2017; Venieris et al., 2015). Furthermore, a 
company's overarching market position dictates its financial flexibility; large operations with an established market 
presence and low leverage are typically well-capitalized enough to maintain slack resources during downturns 
without facing immediate financial distress (Costa et al., 2021). 

Corporate Governance and Operational Controls 

Finally, the strength of a firm’s corporate governance and operational oversight mechanisms acts as a critical 
moderator for these cost decisions. Weaker governance structures universally allow for higher cost stickiness, as 
seen in the absence of governance codes in Egypt Ibrahim (2015), non-rigorous systems in Europe (Calleja et al., 
2006), and poorly governed Chinese firms that misallocate IPO proceeds toward overly optimistic expansion (Zhang 
et al., 2019). Internal weaknesses, such as inadequate external audits and poor internal controls, similarly 
exacerbate cost rigidity (Kim et al., 2022; Liang et al., 2014). Interestingly, board composition significantly alters this 
dynamic; while larger boards with non-executive members can increase stickiness (A. E. A. Ibrahim, 2018), the 
presence of female directors has been shown to notably reduce it (Le et al., 2022). Beyond governance, operational 
realities such as a reliance on highly skilled labour, high employee satisfaction, and strategic corporate social 
responsibility activities compel managers to absorb sticky costs (Balakrishnan et al., 2004; Golden et al., 2020; Habib 
& Hasan, 2016; Kim & Ra, 2022). In stark contrast, strict financial constraints, short-term debt pressures, and credit 
risk exposure compel immediate cost-cutting, thereby significantly lowering stickiness (Costa et al., 2021; Dai et al., 
2023; Habib & Costa, 2020). Similar reductions in cost stickiness are observed in firms engaging in tax avoidance (Xu 
& Zheng, 2018), possessing high social capital (Hartlieb et al., 2020), or undergoing digital transformation (Chen & 
Xu, 2023). 

Hypothesis Development 

While prior studies extensively document cost stickiness, they largely focus on developed economies and overlook 
how operational scale alters these dynamics. Emerging markets remain heavily understudied in this context. 
Additionally, when researchers do incorporate firm-level traits—such as profitability, age, growth, value, and 
leverage—they typically relegate them to simple control variables. We argue that these characteristics are actually 
central to cost management decisions. Because financial constraints, managerial priorities, and resource flexibility 
naturally evolve as a business expands, the way these traits drive cost behaviour should not be uniform across the 
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board. By shifting the focus to treat these attributes as primary moderators rather than background controls, this 
study investigates how cost stickiness fundamentally adapts across different firm sizes in a developing economy. 
This leads to our primary hypothesis: 

H1: The impact of firm-specific characteristics on cost stickiness is heterogeneous and varies significantly across 
different market capitalizations.  

Research Methodology 

Research Design 

The study adopts a quantitative, panel-data-driven approach to investigate asymmetric cost behaviour (cost 
stickiness) among Indian small-, mid-, and large-cap firms listed on the National Stock Exchange (NSE). The 
methodology builds on the baseline model developed by Anderson et al. (2003) and the extension formulated by 
Weiss (2010), integrating firm-specific attributes as moderators to the relationship between cost and sales change, 
and diagnostic tests to ensure model robustness.  

Data Sources and Sample Selection 

The sample comprises firms listed on the National Stock Exchange that are part of the Nifty 100, Nifty Midcap 100, 
and Nifty Small-cap 100 indices. The study period covered financial years 2015 to 2025. Data were collected from 
the Capitaline database. Financial companies, including banks and non-banking financial institutions, were excluded 
because their regulatory requirements and interest-income-driven business models make their cost behaviours non-
comparable to those of non-financial companies. To build a balanced panel, firms with incomplete data and those 
undergoing major mergers and acquisitions/restructuring were excluded. The final sample comprised 37 companies 
from the Nifty 100 index, 29 from the Nifty Midcap 100 index and 31 from the Nifty Small-cap 100 index. 

Variable Definition and Measurement 

Total expenditure is widely used to reflect a firm's cost dynamics, particularly in research where disaggregated 
operating expense data, such as SG&A or COGS, are prone to substantial noise (Guenther & Riehl, 2014; Ibrahim et 
al., 2022). For firm i in year t, total expenditure is computed as follows: 

𝐶𝑖𝑡 =  𝑁𝑒𝑡𝑆𝑎𝑙𝑒𝑠𝑖𝑡 − 𝑃𝐴𝑇𝑖𝑡  

The baseline regression model uses the logarithmic change in this proxy: 

∆ ln(𝐶𝑖𝑡) = ln(𝐶𝑖𝑡) −  ln(𝐶𝑖,𝑡−1)  

Where 𝐶𝑖𝑡 reflects the total expenditure of the firm during period t and 𝐶𝑖,𝑡−1 reflects the total expenditure of the 

firm during period t-1. Intuitively, 𝐶𝑖𝑡 encompasses COGS, SG&A, depreciation/amortisation, financing costs, and 
taxes net of other income. While 𝑃𝐴𝑇𝑖𝑡  refers to the Profit After Tax of the firm during period t. 

Independent variables 

Changes in sales and a dummy variable for a decline in sales are employed as independent variables (Anderson et 
al., 2003; Guenther & Riehl, 2014). The sales-decline dummy (𝐷𝑖𝑡) is standard in the Anderson et al. (2003) 
framework, allowing the cost–sales elasticity to differ between periods of sales increase and periods of sales 
decrease.   

For firm i in year t, changes in sales are computed as follows: 
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Changes in sales: ∆𝑙𝑛(𝑆𝑖𝑡) =  𝑙𝑛(𝑆𝑖𝑡) −  𝑙𝑛(𝑆𝑖𝑡−1) 

Where 𝑆𝑖𝑡 denotes the Net Sales of the firm during period t and 𝑆𝑖𝑡−1 reflects the Net Sales of the firm during period 
t-1. 

For firm i in year t, dummy for a decline in revenue is computed as follows: 

Sales-decline dummy: 𝐷𝑖𝑡 =  {
1, 𝑖𝑓 ∆𝑙𝑛(𝑆𝑖𝑡)  < 0

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

The interaction term 𝐷𝑖𝑡 × ∆𝑙𝑛(𝑆𝑖𝑡) captures asymmetry in cost adjustment between revenue increases and 
decreases (Anderson et al., 2003; Guenther et al., 2014). The interaction term 𝐷𝑖𝑡 × ∆𝑙𝑛(𝑆𝑖𝑡) captures the 
incremental change in the cost–sales slope during sales declines, providing a direct test of asymmetric or sticky cost 
adjustment.  

Moderating Variables  

To explain asymmetry in cost behaviour, several firm-specific moderators  𝑍𝑘,𝑖𝑡 were incorporated in the model 

based on prior studies (Costa & Habib, 2023; Kim & Zhou, 2023; Li et al., 2023, 2025; Restuti et al., 2022; Villiers et 
al., 2013): 

Table 1: Variable Description 

Variable  Variable Construction 

Profitability ROA = PAT/Total Assets 

Value 
Enterprise Value (EV)/ Earnings Before Interest, Taxes, Depreciation, and 
Amortisation (EBITDA) 

Age Natural Log of incorporation year  

Size Natural Log of Total Assets  

Growth Natural Log Percentage Change in Total Assts 

Leverage Debt to Equity Ratio 

Source(s): Authors’ own work 

These firm characteristics are included as moderators because they proxy differences in resource adjustment costs 
and managerial expectations/incentives that shape whether firms retain or reduce committed resources when sales 
fall, driving cross-sectional variation in sticky (asymmetric) cost behaviour (Costa & Habib, 2023; Naoum et al., 
2023).  

Model Specifications 

Baseline Model  

This classical cost-stickiness model, proposed by Anderson et al. (2003), tests whether cost responds asymmetrically 
to revenue increases versus decreases. 

𝛥𝑙𝑛𝐶𝑖𝑡 =  𝛽0 + 𝛽1𝛥𝑙𝑛𝑆𝑖𝑡 +  𝛽2𝐷𝑖𝑡 + 𝛽3 (𝐷𝑖𝑡 × 𝛥ln(𝑆𝑖𝑡)) + 𝜀𝑖𝑡     (1) 

Where; 

𝛥𝑙𝑛𝐶𝑖𝑡 is the log change in total expenditure/ total cost for firm i in year t 
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𝛽0 is the intercept  

β1 captures the cost elasticity when sales rise (Dit = 0) 

𝛥𝑙𝑛𝑆𝑖𝑡 is the log change in sales for firm i in year t  

β2 captures the intercept shift in 𝛥𝑙𝑛𝐶𝑖𝑡 during revenue-decline periods, holding 𝛥𝑙𝑛𝑆𝑖𝑡 constant 

𝐷𝑖𝑡 sales decline indicator, equal to 1 if 𝛥𝑙𝑛𝑆𝑖𝑡 < 0 and 0 otherwise 

β3 captures the incremental change in the cost–sales elasticity when revenue declines; if β3 < 0 indicates 

cost stickiness and β3 > 0 indicates anti-stickiness 

𝐷𝑖𝑡 × 𝛥𝑙𝑛𝑆𝑖𝑡 interaction, allowing the cost–sales elasticity to take a different slope in sales-decline years 

than in revenue-growth years 

𝜀𝑖𝑡 is the idiosyncratic error term  

Extended Model with Firm and Year Effects  

To absorb unobserved heterogeneity across firms and standard shocks across years, the Anderson et al. (2003) 
model was further extended by Weiss (2010). The extended model includes a fixed-effects model, including firm 
(𝛾𝑖) and time dummies (𝜆𝑡): 

𝛥𝑙𝑛𝐶𝑖𝑡 =  𝛽0 + 𝛽1𝛥𝑙𝑛𝑆𝑖𝑡 +  𝛽2 (𝐷𝑖𝑡 × 𝛥𝑙𝑛𝑆𝑖𝑡) + 𝛾𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡      (2) 

Where 𝛾𝑖 are firm fixed effects and 𝜆𝑡  are year fixed effects. The key inference on stickiness still centres on β2. This 
formulation mitigates omitted-variable bias and aligns with some of the best practices for panel data studies. 

The Empirical Model (Moderation Model with Firm Characteristics) 

We build further on the extension based on the Anderson et al. (2003) and Weiss (2010) models to explore whether 
firm attributes condition the degree of stickiness. Interaction terms are added between each characteristic 𝑍𝑘,𝑖𝑡 and 

the asymmetric component 𝐷𝑖𝑡 × 𝛥𝑙𝑛𝑆𝑖𝑡: 

∆ ln(𝐶𝑖𝑡) =  𝛽0 + 𝛽1∆𝑙𝑛(𝑆𝑖𝑡) + 𝛽2𝐷𝑖𝑡 +  𝛽3(𝐷𝑖𝑡 × ∆𝑙𝑛(𝑆𝑖𝑡)) + ∑ 𝜃𝑘𝑍𝑘,𝑖𝑡 +𝑘  ∑ ∅𝑘(𝑘 𝑍𝑘,𝑖𝑡 ×

 ∆𝑙𝑛(𝑆𝑖𝑡)) + ∑ 𝜓𝑘(𝑘 𝑍𝑘,𝑖𝑡 × 𝐷𝑖𝑡 ×  ∆𝑙𝑛(𝑆𝑖𝑡)) +  𝜇𝑡 + 𝜀𝑖𝑡    (3) 

Where: 

∆ ln(𝐶𝑖𝑡) log change in total expenditure/ total cost for firm i in year t. 

∆𝑙𝑛(𝑆𝑖𝑡) is the log change in sales for firm i in year t. 

𝐷𝑖𝑡 is a revenue decline indicator, equal to 1 if ∆𝑙𝑛(𝑆𝑖𝑡) is < 0 (revenue decline), else 0. 

𝑍𝑘,𝑖𝑡 denotes the k-th firm characteristic (Profitability, Value, Age, Size, Growth, Leverage) for firm i in 

year t. 

𝑍𝑘,𝑖𝑡 ×  ∆𝑙𝑛(𝑆𝑖𝑡) captures how each firm characteristic shifts the cost–sales elasticity in expansion periods. 
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𝑍𝑘,𝑖𝑡 × 𝐷𝑖𝑡 ×  ∆𝑙𝑛(𝑅𝑖𝑡) captures how each firm characteristic moderates cost stickiness during sales 

declines 

𝜇𝑡 time effects; 𝜀𝑖𝑡 idiosyncratic error term 

Since each sample is restricted to firms drawn from a single capitalisation tier, they are broadly comparable in size; 
therefore, firm fixed effects are unlikely to add meaningful incremental control beyond that design. Consequently, 
we include only year effects to absorb standard macroeconomic shocks. 

Estimation and Diagnostics 

The model uses Pooled OLS with Year Fixed Effects to absorb economy-wide shocks, following standard panel 
practice (Petersen, 2008). As a robustness check, Anderson et al. (2003) model validates the modified Weiss (2010) 
findings. This fixed-effects control mitigates unobserved heterogeneity concerns (Gormley & Matsa, 2013). We use 
firm-clustered standard errors for valid inference, following finance panel data guidance (Cameron & Miller, 2015; 
Petersen, 2008). For diagnostics, we report descriptive statistics and assess multicollinearity using VIF (O’Brien, 
2007). We mean-centre continuous predictors before creating interaction terms to reduce collinearity (Iacobucci et 
al., 2016; O’Brien, 2007). Data preparation uses Python, with pandas (Mckinney, 2010) for data processing, NumPy 
for transformations (Harris et al., 2020), statsmodels for estimation (Seabold & Perktold, 2010), and SciPy for 
descriptive statistics (Virtanen et al., 2020). 

Results and discussion 

Descriptive Statistics 

Table 2 illustrates how companies manage costs efficiently in relation to their sales growth. In the case of large-cap 
companies, we notice that the mean sales increase (0.0899) is higher than the mean cost increase (0.0859). As the 
sales are growing faster than the costs, this indicates that large-cap companies benefit from operating leverage and 
expanding margins (Goddard et al., 2005). However, for mid-cap companies, we observe that sales and cost growth 
are almost identical (0.0859 and 0.0850, respectively). This indicates that for every unit of sales growth, mid-cap 
companies require an almost equivalent increase in costs, suggesting tighter margins. It is also observed that these 
companies have higher growth rates, higher profitability, and lower leverage than their counterparts. This suggests 
that mid-cap companies focus heavily on investing funds from internal sources and utilise them productively to 
generate considerable revenue. Compared to large- and mid-cap companies, we observe higher sales growth 
(0.0957) and cost growth (0.0888) in small-cap companies. Here, the higher sales growth rate than cost growth 
indicates that small-cap companies are scaling up revenue during their rapid expansion phases. Despite this fact, 
small-cap companies were found to be the least profitable and have the lowest value compared to mid-cap and 
large-cap companies, due to the absence of economies of scale during rapid expansions and high leverage risk 
(Ibhagui & Olokoyo, 2018). 

From a risk perspective, given the standard deviations of sales (0.3061) and cost (0.2772), small-cap companies are 
the riskiest, reflecting their more volatile performance compared to large-cap companies. We also noticed that, 
while the average small-cap company grows rapidly, the data is heavily skewed, with some companies experiencing 
significant drops in sales and costs. This reveals that the downside risk is significantly greater than the upside 
potential, indicating a more idiosyncratic risk profile in small-cap companies. The mean age of large-, mid-, and 
small-cap companies is similar, indicating that despite their size differences, their maturity levels are comparable. 
The highest mean firm value (26.1090) is observed for large-cap companies. But such a high average is driven by a 
few companies, as indicated by the standard deviation (24.0194) and skewness (3.9064). The higher kurtosis for 
small-cap companies (4.7538) compared to large-cap companies (2.9799) reflects more extreme leverage positions. 
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Table 2. Descriptive Statistics 

Group Statistic d_ln_Cost d_ln_Sales Profitability Value Age Size Growth Leverage 

Large-cap 

Companies 

Count 370 370 370 370 370 370 370 370 

Mean 0.0859 0.0899 0.0771 26.1090 3.7461 10.5518 0.1026 0.4516 

Median 0.0872 0.0993 0.0653 19.1600 3.7136 10.5459 0.0893 0.2800 

Mode -1.1852 -1.1768 -0.0433 0.0000 3.6109 7.6415 -0.4523 0.0100 

Std Dev 0.2412 0.2145 0.0517 24.0194 0.5013 1.2843 0.1360 0.4992 

Skewness -0.6304 -1.0606 0.7479 3.9064 
-

0.0677 
0.2552 2.6570 1.7323 

Kurtosis 6.1421 6.0453 0.4353 30.4747 
-

0.2443 
-0.4906 15.8709 2.9799 

          

Mid-cap 
Companies 

Count 290 290 290 290 290 290 290 290 

Mean 0.0850 0.0859 0.0944 23.6431 3.6876 9.2502 0.1125 0.3378 

Median 0.0902 0.0819 0.0784 18.4950 3.6636 9.4102 0.1001 0.1950 

Mode -1.0767 -1.2963 -0.0579 4.8200 3.4340 6.8022 -0.3961 0.0100 

Std Dev 0.2268 0.2408 0.0655 19.9623 0.4490 1.0959 0.1176 0.3725 

Skewness -0.6473 -0.2939 0.9200 2.5308 
-

0.1267 
0.0253 0.9340 1.8403 

Kurtosis 3.4779 6.4215 0.9687 10.8405 
-

0.9359 
-0.2332 5.3489 3.9434 

          

Small-cap 
Companies 

Count 309 309 309 309 309 309 309 309 

Mean 0.0888 0.0957 0.0633 17.0246 3.6437 8.3981 0.1121 0.5509 

Median 0.0895 0.0936 0.0522 13.0400 3.6109 8.4498 0.0961 0.4000 

Mode -2.6750 -2.6776 -0.0984 6.6100 3.5553 5.6506 -0.4485 0.3700 

Std Dev 0.2772 0.3061 0.0485 16.3151 0.4656 0.9168 0.1478 0.5269 

Skewness -3.3638 -2.9585 0.9522 4.8006 0.1811 -0.3007 1.5436 1.8906 

Kurtosis 33.7483 32.0275 2.3480 34.6842 0.1301 -0.0617 7.1489 4.7538 

Source(s): Authors’ own work 
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Correlation Analysis 

We observe that across large-cap, mid-cap, and small-cap companies, the relationship between cost growth and 
sales growth is strongly positive (0.8778, 0.9228, and 0.9136, respectively) and statistically significant at the 1% 
level. This supports the fundamental economic assumption that sales are the primary drivers of costs. However, we 
cannot eliminate the cost stickiness behaviour as the relationship was not perfect. Such variation reflects the role 
of management decisions. 

The moderate negative relationship between profitability and leverage across large-, mid-, and small-cap companies 
(-0.4446, -0.4558, and -0.4937, respectively) suggests that higher profitability is associated with lower debt. These 
findings confirm the Pecking Order Theory (Myers & Majluf, 1984), which implies that the profitable companies 
preferred to utilise internal sources of finance rather than external debt. 

A highly significant positive relationship exists between size and leverage in large-cap and mid-cap companies 
(0.3839 and 0.4341, respectively), compared to small-cap companies (0.1354). This suggests that larger companies 
tend to have higher leverage because they have greater access to credit markets due to their greater collateral 
capacity. In contrast, a more significant negative relationship between size and value is observed in large-cap and 
mid-cap companies (-0.3362 and -0.3950, respectively), compared to small-cap companies (-0.1290), indicating 
lower valuation metrics for larger companies due to diminishing returns to scale. 

The correlation matrix in Table 3 also provides preliminary insights into multicollinearity assessment. The results 
reveal a relationship between the independent variables, that is, firm characteristics, of less than 0.70, indicating 
the absence of severe multicollinearity in the data. This will also be confirmed using variance inflation factor 
calculations in Table 4. 
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Table 3. Correlation Matrix 
Group Variables d_ln_Cost d_ln_Sales Profitability Value Age Size Growth Leverage 

Large-cap 
Companies  

d_ln_Cost 1        

d_ln_Sales 0.8778*** 1       

Profitability 0.0396 0.1172** 1      

Value 0.0391 0.0513 -0.0367 1     

Age 0.0371 0.0442 -0.1814*** -0.0891* 1    

Size 0.0010 -0.0099 -0.3109*** -0.3362*** 0.1799*** 1   

Growth 0.2557*** 0.3096*** 0.1118** 0.1001* -0.0301 -0.0997* 1  

Leverage 0.0209 0.0087 -0.4446*** -0.1557*** -0.1071** 0.3839*** -0.1081** 1 
          

Mid-cap 
Companies  

d_ln_Cost 1        

d_ln_Sales 0.9228*** 1       

Profitability 0.1463** 0.1804*** 1      

Value -0.0719 -0.1136* 0.0410 1     

Age -0.0102 -0.0108 -0.0689 -0.1549*** 1    

Size -0.0854 -0.0868 -0.4357*** -0.3950*** 0.2951*** 1   

Growth 0.1373** 0.1794*** -0.0280 0.1774*** -0.0321 -0.1502** 1  

Leverage 0.0122 0.0165 -0.4558*** -0.1937*** -0.0637 0.4341*** 0.0213 1 
          

Small-cap 
Companies  

d_ln_Cost 1        

d_ln_Sales 0.9136*** 1       

Profitability 0.1588*** 0.1998*** 1      

Value -0.1393** -0.1646*** -0.1317** 1     

Age -0.1676*** -0.1247** 0.1806*** 0.0600 1    

Size -0.0928 -0.0765 -0.1677*** -0.1290** 0.2603*** 1   

Growth 0.2168*** 0.2280*** 0.0724 0.2206*** -0.0738 -0.0598 1  

Leverage -0.0349 -0.0425 -0.4937*** -0.0424 -0.1741*** 0.1354** 0.0080 1 

Source(s): Authors’ own work 

Note(s): ***1% level of significance, **5% level of significance, *10% level of significance 
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 Multicollinearity Assessment 

The variance inflation factors for the independent variables in the model are presented in Table 4. As 
highlighted in the methodology, we use grand-mean centring to compute the variables, and these variables 

are subsequently included in the main model. The computed VIFs are well below 5, indicating no severe 

multicollinearity among the independent variables. This suggests that the coefficient and statistics reported 

in the main model are reliable and not affected by redundant variables.  

Table 4. Results of Variance Inflation Factor 

Variable 
VIF – Large-cap 

Companies 
VIF – Mid-cap 

Companies 
VIF – Small-cap 

Companies 

d_ln_Sales 2.3114 2.1224 1.7145 

D 1.9602 1.9685 1.5165 

Profitability_Centered 1.4984 1.5873 1.5776 

Value_Centered 1.3711 1.7320 1.4672 

Age_Centered 1.1678 1.1647 1.2134 

Size_Centered 1.6480 2.4966 1.4940 

Growth_Centered 1.1854 1.1397 1.1765 

Leverage_Centered 1.5479 1.5998 1.4493 

Year_2017 1.8527 1.8251 1.8121 

Year_2018 1.9001 1.8951 1.8411 

Year_2019 1.9332 1.9475 1.8643 

Year_2020 1.8382 1.8580 1.8597 

Year_2021 1.8974 2.0568 1.9229 

Year_2022 2.1490 2.3867 2.0678 

Year_2023 2.1054 2.0687 2.0633 

Year_2024 2.0245 2.2064 2.1596 

Year_2025 2.0089 2.3015 2.3480 

Source(s): Authors’ own work 

Weiss Model – Large Cap Companies 

Table 5 illustrates the impact of firm characteristics on the degree of cost asymmetry when sales change, 

for large-cap companies. With R-squared values ranging from 77.7% to 78.6%, the model provides a strong 

statistical fit across all specifications. The interaction term representing profitability, with a coefficient of 

4.7097, is significant at the 1% level. The results indicate that profitability significantly moderates cost 
behaviour, with stronger cost responses to declines as profitability increases. This suggests that aggressive 

cost management and high operational flexibility are key drivers of profitability for these companies. Th is 

means that managers prioritise maintaining current profitability and, during downturns, are primarily 

driven by pressures on operational performance rather than structural constraints. This substantiates the 

fact that large firms emphasise demonstrating consistent profitability through tight internal cost control to 

provide quality disclosures, maintain stakeholder confidence and ensure overall growth (Pujiati et al., 2022; 

Rezaee & Safarzadeh, 2023). 

The other firm characteristics, namely: value, age, size, growth, and leverage, did not provide statistical 

evidence of influencing cost stickiness in large-cap companies. The small size and age imply that both new 

and older large-cap companies manage cost downturns similarly. Insignificant leverage suggests that debt 
levels do not constrain managers to reduce costs differently when sales decline.  
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 Table 5. Results of Weiss Model - Large-cap Companies 

Firm Characteristics (Z) Profitability Value Age Size Growth Leverage 

Δln(Sales) 0.9957*** 1.0324*** 1.0292*** 1.0223*** 1.0409*** 1.0176*** 

(13.72) (11.05) (12.58) (11.67) (9.26) (10.54) 

D 0.0023 -0.0042 -0.0012 -0.0024 -0.0033 -0.0061 

(0.20) (-0.30) (-0.09) (-0.18) (-0.19) (-0.46) 

D × Δln(Sales) 0.2079** -0.0767 -0.0540 -0.0317 -0.0701 -0.0413 

(2.05) (-0.97) (-0.82) (-0.49) (-1.01) (-0.63) 

Z × Δln(Sales) -0.6763 -0.0014 -0.1159 0.0289 -0.1276 -0.0097 

(-0.62) (-0.86) (-1.09) (1.02) (-0.54) (-0.11) 

Z × D × Δln(Sales) 4.7097*** 0.0009 -0.0378 0.0453 0.2476 -0.3305 

(3.77) (0.22) (-0.48) (1.17) (0.45) (-1.20) 

Z (Profitability) -0.1561 
     

(-1.49) 
     

Z (Value) 
 

-0.0001 
    

 
(-0.21) 

    

Z (Age) 
  

0.0069 
   

  
(0.71) 

   

Z (Size) 
   

0.0015 
  

   
(0.51) 

  

Z (Growth) 
    

-0.0146 
 

    
(-0.25) 

 

Z (Leverage) 
     

0.0003      
(0.02)        

R-Squared 0.7861 0.7771 0.7797 0.7790 0.7769 0.7782 

Source(s): Authors’ own work 

Note(s): Values in the table represent the Coefficients. Values in () reflect t-statistic. ***1% level of 

significance, **5% level of significance, *10% level of significance  

Weiss Model – Mid-cap Companies 

The impact of firm characteristics on cost behaviour during sales fluctuations in mid-cap companies is 

highlighted in Table 6. The developed models exhibit a good statistical fit, as demonstrated by R-squared 

values ranging from 86.9% to 88.4%. For mid-cap companies, the significant interaction terms are related 

to growth and age, with coefficients of 0.8369 (significant at the 1% level) and -0.5031 (significant at the 

10% level). The positive coefficient in the growth case indicates anti-stickiness. This indicates the cost 

sensitivity of high-growth mid-cap companies to a drop in sales. In other words, these companies sharply 

reduce their costs when sales decline. However, the negative age coefficient indicates stickiness. This 

indicates that older companies are often reluctant to reduce costs during downturns, often due to long-
term commitments or rigid bureaucratic structures. 

Unlike large-cap companies, profitability is not a significant factor in determining the cost stickiness of mid-

cap companies. Similarly, neither the size nor the leverage reflects a significant impact on cost stickiness. 

Thus, we observe that cost management behaviour in mid-cap companies is predominantly influenced by 

age and growth, whereas profitability is the main driver in large-cap companies. These results suggest that 

young mid-cap companies forego idle resources during slack periods, in an attempt to grow and reach the 

minimum efficient scale of operation (Gimeno et al., 1997; Stam & Wennberg, 2009). 
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 Table 6. Results of Weiss Model - Mid-cap Companies 

Firm Characteristics 

(Z) 

Profitability Value Age Size Growth Leverage 

Δln(Sales) 0.7290*** 0.7264*** 0.7553*** 0.7199*** 0.7974*** 0.7033*** 

(6.52) (6.57) (10.86) (7.33) (11.73) (5.41) 

D -0.0590* -0.0561* -0.0569** -0.0683** -0.0453* -0.0624* 

(-1.95) (-1.92) (-2.10) (-2.06) (-1.78) (-1.95) 

D × Δln(Sales) 0.1763 0.1712 0.0954 0.1096 0.0810 0.1948 

(0.90) (1.13) (1.04) (0.89) (1.07) (1.27) 

Z × Δln(Sales) 0.4515 -0.0014 0.2320 -0.0820 -

0.9548*** 

0.0448 

(0.51) (-0.31) (1.60) (-1.21) (-3.65) (0.53) 

Z × D × Δln(Sales) -0.0648 0.0010 -0.5031* 0.1779 0.8369*** -0.2252 

(-0.03) (0.21) (-1.79) (1.11) (2.67) (-1.49) 

Z (Profitability) -0.1744* 
     

(-1.65) 
     

Z (Value) 
 

0.0005 
    

 
(0.92) 

    

Z (Age) 
  

-0.0447 
   

  
(-1.45) 

   

Z (Size) 
   

0.0146 
  

   
(1.40) 

  

Z (Growth) 
    

0.1185*** 
 

    
(3.45) 

 

Z (Leverage) 
     

-0.0019      
(-0.16)        

R-Squared 0.8695 0.8695 0.8727 0.8712 0.8840 0.8711 
Source(s): Authors’ own work 

Note(s): Values in the table represent the Coefficients. Values in () reflect t-statistic. ***1% level of 

significance, **5% level of significance, *10% level of significance  

Weiss Model – Small-cap Companies 

Table 7 highlights the impact of firm characteristics on cost behaviour among small-cap companies. The 

models demonstrate a strong statistical fit, as indicated by R-squared values ranging from 85.4% to 94.7% 

across various specifications. We observe a positive interaction with profitability, with a coefficient of 

3.3075, significant at the 1% level. Additionally, we find growth, with a coefficient of 2.9214, significant at 

the 5% level, and age, with a coefficient of 0.3175, significant at the 5% level. This suggests that profitability, 

age, and growth are major drivers of anti-sticky cost behaviour among small-cap companies. This indicates 

that small-cap companies proactively reduce costs when sales decline to protect margins and support future 

growth. Furthermore, older small-cap companies are more aggressive in reducing costs than their younger 

counterparts.  

However, the interaction term leverage, with a coefficient of -0.0664, significant at the 5% level, 

demonstrates sticky cost behaviour. The results did not reveal a significant influence of value and size on 

the cost behaviour of small-cap companies. The overall results indicate that small-cap companies, 

particularly older ones, base their cost-control decisions on achieving sales targets to demonstrate stable 

profitability and growth intentions to their stakeholders (Steffens et al., 2009). On the other hand, highly 
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 leveraged small-cap companies have fixed financing costs and thus exhibit asymmetry in their cost 

management (Rao et al., 2019).  

 

Table 7. Results of Weiss Model - Small-cap Companies 

Firm Characteristics 

(Z) 
Profitability Value Age Size Growth Leverage 

Δln(Sales) 0.7890*** 0.7921*** 0.7652*** 0.7627*** 0.7085*** 0.9339*** 

(12.89) (11.63) (6.72) (7.79) (4.49) (22.02) 

D 0.0066 0.0065 -

0.0650*** 

-0.0771* -0.0714* 0.0130 

(0.48) (0.61) (-2.74) (-1.66) (-1.68) (1.52) 

D × Δln(Sales) 0.6147*** 0.5344*** -0.0910 -0.0781 0.2491 0.2343*** 

(5.24) (2.94) (-1.20) (-0.54) (1.57) (4.85) 

Z × Δln(Sales) 2.1524*** -0.0094 0.1416 -

0.1552*** 

0.1486 -

0.2096*** 

(3.09) (-1.48) (0.85) (-3.29) (1.14) (-6.48) 

Z × D × Δln(Sales) 3.3075*** -0.0013 0.3175** 0.3377 2.9214** -0.0664** 

(4.06) (-0.25) (2.08) (1.27) (2.31) (-2.16) 

Z (Profitability) -0.5886*** 
     

(-3.89) 
     

Z (Value) 
 

0.0003 
    

 
(0.29) 

    

Z (Age) 
  

-0.0052 
   

  
(-0.25) 

   

Z (Size) 
   

0.0226** 
  

   
(2.22) 

  

Z (Growth) 
    

0.0815 
 

    
(1.33) 

 

Z (Leverage) 
     

0.0131      
(1.25)        

R-Squared 0.9373 0.8937 0.9183 0.8542 0.8816 0.9474 
Source(s): Authors’ own work 

Note(s): Values in the table represent the Coefficients. Values in () reflect t-statistic. ***1% level of 

significance, **5% level of significance, *10% level of significance  

Based on the empirical evidence across the three market segments, we find strong support for our primary 

hypothesis (H1). The regression outputs clearly demonstrate that the firm-specific drivers of cost stickiness 

are highly heterogeneous and dependent on market capitalization. While profitability emerges as the sole 

significant driver of cost behaviour in large-cap companies, mid-cap firms are dictated primarily by lifecycle 

variables, specifically growth and age. Furthermore, small-cap firms exhibit a complex dynamic where 

managers attempt aggressive cost reductions but are significantly constrained by high leverage. Collectively, 

these distinct variations confirm that a firm's operational scale fundamentally alters how its internal 
characteristics impact resource commitment decisions, thereby supporting H1. 

Robustness – Anderson Model 
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 We use the Anderson et al. (2003) model to validate the findings of the modified Weiss (2010) model as 

presented in Table 8. The Anderson model tests for cost stickiness at the aggregate level, whereas the Weiss 

model isolates specific firm characteristics. The model tests the relationship between cost changes and sales 

changes, focusing on the stickiness of sales, using a dummy variable interaction for sales decreases. 

The results did not indicate significant cost stickiness at the aggregate level for large-cap, mid-cap, and 

small-cap companies. Also, the coefficients for the interaction terms were found to be statistically 

insignificant. The insignificance of the aggregate Anderson model suggests that cost stickiness is not an 

inherent, universal trait of these firms, but rather a conditional phenomenon activated only when specific 

firm-level thresholds such as profitability or leverage are reached. This confirms the significance of Weiss 

(2010) model, which shows the cost behaviour being driven by specific firm characteristics.  

Table 8. Results of Anderson Model 

Variables 
Large-cap Companies Mid-cap Companies Small-cap Companies 

Coef. z P>|z| Coef. z P>|z| Coef. z P>|z| 

const -0.0183 -1.4333 0.1518 0.0509 2.1148 0.0344 0.0305 1.3276 0.1843 

d_ln_Sales 1.0154 11.5067 0.0000 0.7235 7.1846 0.0000 0.7424 5.2433 0.0000 

D -0.0058 -0.3994 0.6896 -0.0615 -2.0758 0.0379 -0.0691 -1.3485 0.1775 

Interaction -0.0589 -0.8748 0.3817 0.1381 1.1233 0.2613 0.0382 0.2030 0.8391 

Year_2017 0.0219 1.5832 0.1134 -0.0218 -1.4007 0.1613 0.0024 0.1866 0.8519 

Year_2018 0.0316 1.3925 0.1638 0.0013 0.0796 0.9365 0.0017 0.0822 0.9345 

Year_2019 -0.0058 -0.3510 0.7256 -0.0047 -0.3197 0.7492 0.0323 1.6304 0.1030 

Year_2020 -0.0081 -0.3287 0.7424 -0.0222 -1.3419 0.1796 0.0102 0.7360 0.4618 

Year_2021 0.0405 1.5875 0.1124 -0.0230 -1.5426 0.1229 0.0149 0.4821 0.6297 

Year_2022 0.0103 0.3573 0.7209 0.0320 1.2718 0.2034 0.0071 0.3540 0.7234 

Year_2023 -0.0089 -0.2320 0.8165 -0.0155 -0.6880 0.4914 0.0368 1.4492 0.1473 

Year_2024 0.0303 1.0550 0.2914 -0.0071 -0.2904 0.7715 -0.0368 -1.4591 0.1445 

Year_2025 0.0082 0.7192 0.4720 -0.0051 -0.3383 0.7351 0.0040 0.2303 0.8179 
          

R-squared 0.7759 0.8680 0.8472 

Source(s): Authors’ own work 

Conclusions 

This study explored the cost stickiness behaviour of companies categorised as Large, Mid, and Small-cap 

using the Weiss (2010) model to identify firm-specific characteristics, with the Anderson et al. (2003) model 

as a robustness check. Overall, the analysis reveals a clear progression in cost management as companies 

grow. Ultimately, cost stickiness emerges as a strategic choice driven primarily by profitability in large -cap 

companies, lifecycle stages in mid-caps, and financial constraints in small caps. 

Small companies display the most complex behaviour. Their cost decisions are influenced heavily by 

profitability, growth, age, and leverage as managers constantly balance expansion needs against margin 

maintenance and debt constraints. In mid-cap companies, this complexity decreases as financial constraints 

become less critical. Here, cost behaviour depends heavily on the lifecycle stage: young firms show 
aggressive cost-cutting, while mature firms tend to retain resources. For large companies, structural factors 

no longer distinctly drive cost behaviour; instead, profitability acts as the primary indicator of high 

operational discipline. 
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 The empirical results further support these dynamics. The Weiss model showed positive interaction 

coefficients for profitability in large and small-cap companies, and for growth in mid- and small-cap 

companies. This points to anti-sticky behaviour, indicating that managers engage in aggressive cost 

reduction to prioritise short-term margin protection over long-term resource retention. The notable 
exceptions were leverage for small caps and age in mid-caps, both of which constrained aggressive cost 

reduction. 

These findings provide distinct takeaways for market participants. For managers, particularly in mid -cap and 

small-cap firms, the results highlight the need to review resource commitments regularly to prevent rigid 

cost structures. Investors should exercise caution when evaluating young mid-cap and small-cap firms due 

to their specific leverage risks. Additionally, financial analysts should move away from simple linear models 

and instead use frameworks like the Weiss and Anderson models to accurately capture asymmetric cost 

behaviour. 

A limitation of this study is that the previous year’s cost behaviour may not be accurately reflected in the 
Weiss model due to slow cost adjustments. Future research could address this by employing a dynamic 

panel model to account for lagged cost behaviour, thereby enhancing the Weiss (2010) model by 

distinguishing real stickiness from simple carry-over effects. 
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