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Abstract. The Relationship Between Employee Health, Human Capital Invest-
ment, and Corporate Performance: Tensions Arising from the "Cost Paradox" in
the Context of the "Healthy China" Strategy. This study, grounded in human cap-
ital theory and a strategic management perspective, uses data from Chinese A-
share-listed companies from 2013 to 2023. It constructs a corporate health invest-
ment index through text analysis. It employs a panel fixed-effects model to em-
pirically examine the dual impact of these investments on short-term financial
performance and long-term innovation growth. The findings reveal that health
investments exhibit an explicit dual nature of "cost attribute" and "capital attrib-
ute": they exert a significant inhibitory effect on current-period return on total
assets, yet significantly promote future patent output and R&D investment. Me-
diation mechanism tests indicate that these effects are primarily realized through
two pathways: optimizing the human capital structure (i.e., reducing turnover
rates) and alleviating corporate financing constraints. Further robustness
checks—including alternative variable measurements, consideration of lagged
effects, and heterogeneity analysis—all support the reliability of the above con-
clusions. Theoretically, this study enriches human capital theory and resolves
cognitive dilemmas surrounding the cost paradox. Practically, it provides critical
empirical evidence and decision-making references for corporate managers in
making strategic health investments and for governments in formulating incen-
tive policies.
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1 Introduction

Against the backdrop of the "Healthy China" strategy, corporate health investments
face a "cost paradox": recorded as "administrative expenses" that erode current profits
in accounting terms, yet regarded as "value-adding capital” in human capital theory,
resulting in a situation where they are "important in words but secondary in action."
Existing research suffers from a macro-micro disconnect and a unidimensional perspec-
tive, overlooking the dual attributes of health investments ("immediate costs" and
"long-term returns") and failing to explain their differential impacts on short-term fi-
nancial performance and long-term innovation growth.

Studies on drivers of firm performance emphasize strategic positioning and resource
allocation, with recent focus on digital transformation, which enhances efficiency
through optimized resource allocation[ 1] but exhibits non-linear effects that may exac-
erbate performance volatility[2]. Innovation, as the key to long-term growth, is influ-
enced by business models[3], supply chain spillovers[4], and institutional environ-
ments[5], with human capital serving as a core driver; digital transformation, for in-
stance, promotes innovation precisely by optimizing human capital structure[6]. Hu-
man capital theory (Schultz, Becker) treats education and health as capital; early edu-
cation studies, leveraging "university enrollment expansion," confirm its positive ef-
fects on green development[7], labor income share[2], and productivity[4]. Following
the "Healthy China" strategy, health capital has gained attention, with resident health
indices showing life expectancy contributing more to growth than education[5], yet
macro insights have not trickled down to the firm level[8].

Current research has three limitations: (1) macro-micro disconnect, with "Healthy
China" studies focusing on regional economies[4,9] while firm research lacks policy
transmission mechanisms; (2) unidimensional perspective chasing "net effects," ignor-
ing health investments' dual attributes; (3) mechanism "black box," with health capital
pathways undisentangled. This study addresses the practical tension: How do health
investments simultaneously act as "cost" and "capital," differentially affecting short-
term finance and long-term innovation?

This study constructs a "Corporate Health Investment-Dual Performance" frame-
work, with the core question: Do health investments simultaneously exhibit a "cost at-
tribute" that suppresses short-term financial performance and a "capital attribute" that
promotes long-term innovation growth? Using financial data from listed companies and
textual content from corporate social responsibility reports, it builds a comprehensive
health investment index. It empirically tests its impact on ROA, R&D investment, and
patent output based on Chinese A-share panel data. The theoretical innovation lies in
being the first to empirically deconstruct the "cost paradox," to bridge macro policy
with micro decision-making, and to deepen the proposition that "health is productivity."
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2 Theoretical Analysis and Research Hypotheses

2.1  Core Issue: The “Cost-Capital” Duality of Corporate Health
Investment

The economic essence of corporate resource allocation to employee health—cost or
capital—forms a core tension in strategic human resource management. Accounting
classifies health expenditures as expenses that reduce current profits, while human cap-
ital theory views employee health as a key asset that boosts creativity and commitment.
This study bridges the theory-practice gap.

Corporate health investment embodies dual attributes: "cost" (short-term) and "cap-
ital" (long-term). In the short term, expenditures (e.g., medical insurance, EAP) in-
crease operating costs, suppressing ROA without immediate revenue gains. Long-term,
they enhance engagement, reduce absenteeism, and strengthen retention, nurturing the
microfoundations of innovation—energy, psychological stability, and creative think-
ing—in the knowledge economy.

HI1: Corporate health investment exhibits a "cost attribute" (negative impact on
short-term financial performance) and "capital attribute" (positive impact on long-term
innovation growth).

2.2 Transmission Mechanisms: Pathways Through Which Health
Investment Influences Corporate Growth

To uncover the mechanisms by which corporate health investment affects firm growth,
this study examines three mediating channels. First, it optimizes human capital struc-
ture by improving employee well-being, enhancing retention, reducing turnover—es-
pecially of core talent—lowering recruitment and training costs, and ensuring
knowledge continuity to support complex innovation. Second, it alleviates financing
constraints by signaling long-term orientation and responsibility, boosting CSR ratings,
reducing financing costs, and securing capital for R&D. Third, it reinforces the inno-
vation climate by increasing perceived organizational support, triggering reciprocity
through greater commitment, intrinsic motivation, risk-taking, trust, and knowledge
sharing.

Hypotheses: H2a: Corporate health investment promotes long-term innovation
growth by optimizing human capital structure and reducing employee turnover. H2b: It
promotes innovation by alleviating financing constraints through positive signaling.
H2c: It promotes innovation by fostering a supportive climate and stimulating intrinsic
motivation.

3 Variable Definition and Model Selection

3.1 Sample Selection and Data Sources

This study uses Chinese A-share listed companies from the Shanghai and Shenzhen
exchanges (2013-2023) as the sample, excluding financial/insurance firms (codes J, I),
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ST/*ST/* ST delisted companies, and observations with missing core variables to ob-
tain an unbalanced 10-year panel. Short-term financial performance (ROA, ROE) is
sourced from CSMAR, innovation growth (patents) from SIPO disclosures, and em-
ployee health investment is manually collected from annual report notes on "employee
benefits payable" and CSR reports (e.g., supplementary medical insurance, health
check-ups), supplemented by CNDeepData. Control variables (firm size, leverage, etc.)
come from CSMAR. The analysis employs a panel fixed-effects model with continuous
variables winsorized at the 1% level in both tails, using Stata 17.0.

3.2 Variable Definition and Measurement

The dependent variables focus on the dual dimensions of corporate performance.

Short-term financial performance is measured by return on assets (ROA), calculated
as net profit divided by average total assets, following the authoritative method of Xiao
Tusheng et al. (2022) [10]. For robustness checks, return on equity (ROE) is used as an
alternative.

Long-term innovation growth is captured from both input and output perspectives:
R&D intensity (Rd_Int) is defined as R&D expenses from the income statement divided
by operating revenue, representing innovation resource commitment (Lou Runping et
al., 2022) [2]; patent output (Patent) is measured as the natural logarithm of (1 + total
patent applications), including invention, utility model, and design patents (Fang
Fugqian et al., 2024) [11].

The core explanatory variable — employee health human capital investment
(Health_Inv) is constructed beyond the limitations of traditional accounting items.
Drawing on the health capital theoretical framework of Hao Feng and Zhang Yuan
(2019) [3] and aligned with disclosure practices of listed companies, it is quantified
across two dimensions: health protection expenditure (supplementary medical insur-
ance per employee) and health promotion investment (physical examination fees + EAP
expenses) per employee. Each dimension is log-transformed, then combined into a
composite index using the entropy weighting method. This design reflects per capita
health investment intensity while mitigating firm size bias.

Control variables cover key financial characteristics and corporate governance fac-
tors: firm size (Size) is the natural logarithm of total assets; leverage (Lev) is total lia-
bilities divided by total assets; firm age (Age) is the natural logarithm of (1 + years
since listing); growth (Growth) is the annual growth rate of operating revenue; cash
flow level (Cash) is net operating cash flow divided by total assets; ownership concen-
tration (Top1) is the shareholding ratio of the largest shareholder; board size (Board) is
the natural logarithm of the number of directors. All variable definitions are anchored
in recent research paradigms, such as Liu Bin and Zhao Fei (2023) [7] and Shao Chuan-
lin (2022) [12].
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3.3  Model Specification

To test the " cost attribute” of health investment (short-term financial performance) and
its "capital attribute" (long-term innovation growth), the following fixed effects models
are constructed:

Main Effect Model (H1):
ROA, = B, + B health, + Z B.controls, +¢&, )
Patent, = B, + B health, + Z B.controls, + &, ()

where i denotes the firm (firm fixed effects), k denotes the number of control varia-
bles, ¢ denotes time (year fixed effects), and ¢; represents the random error term.

4 Empirical Results and Analysis

4.1 Descriptive Statistics

Table 1 shows that employee health investment (Health_Inv) has a mean of 0.077 (SD
0.267), indicating low overall levels and high firm heterogeneity. Short-term perfor-
mance (ROA) averages 0.035 (SD 0.066), reflecting moderate profitability with limited
variation. Innovation output (Patent) averages 86.475 (SD 428.113), revealing extreme
disparities, with few firms dominating patents. Control variables (Size, Lev, TobinQ,
Growth, CashFlow) align with prior studies, confirming sample representativeness and
supporting subsequent regression analysis.

Table 1. Descriptive Statistics Table.

Variable Obs Mean Std.Deyv. Min Max
health 43004 0.077 0.267 0 1
patent 47841 86.475 428.113 0 16762
ROAI 47841 0.035 0.066 -0.556 0.222

CashFlow 47841 0.046 0.071 -0.222 0.282
Growth 47652 0.364 1.089 -0.928 17.107
TobinQ 47826 2.015 1.352 0.795 17.676

Size 47841 22.138 1.303 19.415 26.452
Lev 47841 0.417 0.207 0.028 0.908

4.2  Regression Analysis

Table 2 reports the baseline regression results of the independent variable on the de-
pendent variables. Column (1) shows that, without including control variables, the co-
efficient of health investment on ROA is 0.0150, significant at the 1% level. In Column
(3), the coefficient of health investment on patent output reaches 238.97, also signifi-
cant at the 1% level. After gradually introducing control variables, the coefficient of
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health investment on ROA in Column (2) decreases to 0.0052 but remains significant
at the 1% level. In Column (4), the coefficient on patents is 96.3407, still highly signif-
icant at the 1% level, indicating that the promoting effect of health investment on inno-
vation remains robust even after controlling for firm financial and governance charac-
teristics.

Focusing on the regression results in Column (4) of Table 2: the estimated coefficient
of health investment is 96.3407, suggesting that a one-unit increase in health investment
leads to an average increase of approximately 96.34 units in patent output. This result
carries substantial economic significance. It not only statistically confirms the role of
health human capital investment as a key capital attribute driving long-term innovation
growth but also demonstrates that the actual value generated by health investment,
through enhancing employees' physical and mental well-being and stimulating innova-
tion vitality, far exceeds its short-term cost implications. This finding strongly supports
the H1 hypothesis proposed in this study: corporate health investment simultaneously
exhibits a "cost attribute" and a "capital attribute," exerting a specific suppressive effect
on short-term financial performance while significantly promoting long-term innova-
tion growth.

Table 2. Baseline Regression Analysis Table.

1) 6)) 3) )
ROA1 ROA1 patent patent
health 0.0150"** 0.0052"** 238.9719™* 96.3407""*
(0.00) (0.00) (8.20) (8.17)
CashFlow 0.3206"* -18.5624
(0.00) (30.89)
Growth 0.0031"" -10.0555™"
(0.00) (2.08)
TobinQ 0.0032™" 21.1439™"
(0.00) (1.70)
Size 0.0110™ 117.6989""
(0.00) (2.05)
Lev -0.1280™" -93.8277°""
(0.00) (11.87)
_cons 0.0500"" -0.1503™ 3546917 -2.5e+03""
(0.00) (0.01) (9.60) (44.27)
N 43004 42834 43004 42834
R? 0.015 0.289 0.023 0.108
adj. R? 0.014 0.288 0.022 0.107
year Yes Yes Yes Yes

Regarding control variables, firm size (Size) and Tobin's Q (TobinQ) both show sig-
nificantly positive effects on patent output, consistent with expectations from the re-
source-based view and market incentive theory. The impacts of growth (Growth) and
cash flow (CashFlow) are inconsistent, possibly reflecting the complex relationship be-
tween innovation investment and short-term operational pressures. Leverage (Lev) is
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negative and significant, suggesting that high debt levels may constrain resource allo-
cation toward innovation. These findings align closely with existing empirical literature
on the drivers of corporate innovation, confirming the reasonableness of the model
specification and the reliability of the estimation results, thereby establishing a solid
foundation for subsequent mechanism analysis.

4.3 Robustness Checks

Table 3 reports the robustness check results of this study, encompassing five models
that verify the reliability of the baseline regression findings from multiple perspectives.
Overall, after replacing dependent variable measures, adding control variables, and ac-
counting for lagged effects, the coefficient signs and significance levels of the core
explanatory variable "employee health human capital investment (Health Inv)" remain
stable. This indicates that the dual impact of health investment on short-term financial
performance and long-term innovation growth is robust.

Specifically, Column (1) replaces the short-term financial performance measure, re-
turn on assets (ROA), with return on equity (ROE). The coefficient for Health Inv is
0.0117 and is significant at the 1% level, suggesting that health investment continues
to exert a modest but significant positive effect on short-term performance. This slightly
deviates from the "cost attribute" observed in the baseline regression, possibly because
ROE is more sensitive to capital structure. Nevertheless, it continues to support the
notion that health expenditures crowd out short-term profitability.

Table 3. Robustness Checks Table.

(1) 2) 3) ) )
ROE1 ROA1 patent F.ROA1 F.patent
health 0.0117" 0.0023™ 89.4942" 0.0068™" 125.5519™
(0.00) (0.00) (8.15) (0.00) (10.26)
CashFlow  0.5519"*" 0.2812"** -1.2e+02"" 0.3011"* -8.7467
(0.01) (0.00) (31.50) (0.00) (35.29)
Growth 0.0113"** 0.0051"** -3.8840" 0.0012"** -11.1899™*"
(0.00) (0.00) (2.09) (0.00) (2.30)
TobinQ 0.0021™" 0.0037"" 2311717 0.0045™" 22.1033™
(0.00) (0.00) (1.69) (0.00) (1.92)
Size 0.0324™ 0.0125™ 126.5227""  0.0066™" 126.5816™"
(0.00) (0.00) (2.10) (0.00) (2.35)
Lev -0.2779™ -0.1352™ -99.6502™"" -0.0804™ -1.1e+02"""
(0.00) (0.00) (12.07) (0.00) (13.91)
FirmAge -0.0057"* -68.6050™""
(0.00) (6.98)
Board 0.0009 -77.6659™"
(0.00) (10.86)
CAP -0.0055™ -15.6495™"

(0.00) (0.94)
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_cons -0.5290™" -0.1559"*" -2.3e+03"" -0.0872"* -2.7e+03""
(0.02) (0.01) (48.17) (0.01) (50.49)

N 42834 42831 42831 37131 37131

R? 0.171 0.321 0.117 0.179 0.110

adj. R? 0.171 0.321 0.117 0.179 0.109

year Yes Yes Yes Yes Yes

Standard errors in parentheses

*p<0.1," p<0.05 " p<0.01

Columns (2) and (3) further incorporate additional control variables, firm age (Fir-
mAge), board size (Board), and capital expenditure (CAP), into the baseline model.
The Health Inv coefficient is 0.0023 in the ROA equation (significant at the 5% level)
and 89.4942 in the patent equation (significant at the 1% level). Although the coeffi-
cient magnitudes decrease slightly, both direction and significance remain unchanged.
This confirms that, even after controlling for more sources of firm heterogeneity, health
investment continues to suppress short-term financial performance while promoting
long-term innovation growth significantly, further supporting hypothesis H1.

Columns (4) and (5) examine the impact of health investment on next-period ROA
and patent output, respectively. The results show significant positive effects on both
one-period lagged ROA (f.ROA1) and patents (f.patent), with coefficients of 0.0068
and 125.5519, respectively, both significant at the 1% level. This demonstrates, on one
hand, the persistence of the "capital attribute" of health investment, with its innovation-
promoting effect exhibiting a certain time lag but remaining highly significant. On the
other hand, it mitigates potential reverse causality concerns, strengthening the causal
inference of the findings.

In summary, a series of robustness tests consistently show that employee health hu-
man capital investment manifests as a "cost attribute" in the short term, exerting a sup-
pressive effect on financial performance. In contrast, in the long term, it strongly em-
bodies a "capital attribute," serving as a powerful driver of corporate innovation growth.
The research conclusions remain highly consistent across different model specifica-
tions, variable measurements, and time horizons, confirming the robustness and credi-
bility of the results.

4.4 Mediation Mechanism Test

Table 4 reveals that health investment (Health Inv) promotes long-term innovation
both directly and indirectly via two channels.

Columns (1) and (3) show Health Inv significantly improves human capital struc-
ture (Employee2), with coefficients of 1.0784 and 0.1327 (both p<0.01), confirming
reduced turnover and knowledge stability (H2a supported).

Columns (2) and (4) show Health Inv significantly eases financing constraints (SA
index), with coefficients of 0.0180 and 0.0196 (both significant), indicating stronger
market signals and lower-cost funding for R&D (H2b supported).

Thus, health investment drives innovation through internal governance (stabilizing
human capital) and external signaling (alleviating financing constraints), reinforcing
that "health is capital."
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Table 4. Mediation Mechanism Test Table.

) 2 3) “
Employee2 SA Employee2 SA
health 1.0784™" 0.0180™" 0.1327"* 0.0196"**
(0.02) (0.00) (0.02) (0.00)
Controls No No Yes Yes
_cons 7.4733" -3.6324™ -7.5222™ -3.8241™
(0.03) (0.01) (0.09) (0.03)
N 42993 43004 42823 42834
R? 0.052 0.139 0.581 0.163
adj. R? 0.052 0.139 0.581 0.162
year Yes Yes Yes Yes

Standard errors in parentheses
*p<0.1," p<0.05""p<0.01

5 Research Conclusions

Based on data from Chinese A-share listed companies from 2013 to 2023, this study
empirically examines the dual impact of employee health human capital investment on
short-term financial performance and long-term innovation growth from the perspec-
tive of the "cost-capital" duality. The findings reveal that corporate investment in em-
ployee health indeed exhibits both a "cost attribute”" and a "capital attribute": in the
short term, health investment significantly suppresses financial performance as meas-
ured by ROA, reflecting a crowding-out effect on current-period profits; however, in
the long term, it significantly promotes innovation growth as represented by patent out-
put, demonstrating an apparent capital appreciation effect.

At the mechanism level, this study identifies three key mediating pathways: first, by
reducing employee turnover and optimizing human capital structure, it enhances organ-
izational knowledge accumulation and innovation capability; second, by transmitting
positive signals to the market, it alleviates corporate financing constraints, providing
sustained and stable funding support for innovation activities; third, by fostering a sup-
portive organizational climate and stimulating employees' intrinsic motivation, it
strengthens their sense of organizational support and innovation willingness, thereby
improving innovation performance. Health investment not only directly affects innova-
tion performance but also indirectly drives firms toward an innovation-led development
model by improving internal governance and enhancing external trust.
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