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Abstract

Using matched employee-representative and management reports from the Korean

Workplace Panel Survey, we measure an employee-minus-management culture wedge in

labor-management relations. The wedge predicts higher future operating profitability

and operating value added per payroll, while one-sided reports predict less consistently.

Its predictive content is concentrated in soft cultural dimensions and absent for codified

policies and observable disputes. Joint decompositions and random-pair placebos show

that the matched bilateral structure contains the signal. Labor-related ESG scores load

primarily on management-side reports and miss the bilateral component that predicts

performance.
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1 Introduction

Corporate culture is increasingly viewed as a productive intangible asset that shapes firm

performance (Guiso et al., 2015; Edmans, 2011; Gorton et al., 2022). Yet culture is fun-

damentally relational: managers may articulate norms, but those norms have productive

consequences only insofar as employees experience and report them as such. The empiri-

cally informative object is not management’s stand-alone assessment or employee satisfaction

in isolation, but the worker-side report relative to management’s contemporaneous report

of the same relational dimensions. One-sided measures cannot distinguish shared positive

climate, employee optimism, managerial pessimism, and bilateral divergence. Matched bi-

lateral measurement allows us to separate these objects. The wedge between worker-side

and management-side reports, which we denote δ, is the empirically informative bilateral

construct; this wedge is rarely observable.

This paper studies the bilateral component of labor-management relational capital that

one-sided measures cannot recover. Relational capital is central to relational contracts (Baker

et al., 2002; Kreps et al., 1990): repeated interaction sustains cooperation only when the

parties share beliefs about reciprocity. Three lines of work converge on but stop short of bilat-

eral measurement: Guiso et al. (2015) measure corporate culture from the management side;

Edmans (2011) measures employee satisfaction from the employee side; Gorton and Zentefis

(2024) formalize culture as a managerial signal that workers receive with noise. We provide

the bilateral measurement that all three implicitly call for: matched management-side and

employee-representative responses to identical questions about the relational climate, on a

common scale, in the same establishment-year. We extend this line of work in two direc-

tions. First, we measure the bilateral wedge between management’s and employees’ reports

of identical relational dimensions, isolating the bilateral component that one-sided measures

cannot recover. Second, we ask whether existing ESG labor-relations scores capture this

bilateral component, and find that they do not.

We use a unique feature of the Korea Labor Institute (KLI) Workplace Panel Survey

(WPS). The WPS is a biennial, stratified panel of Korean establishments with at least 30

regular employees. Our analysis covers WPS waves 2005 through 2019.1 In each wave,

two respondents at the same establishment answer eight identical questions about labor–

management relations: a management-side respondent (typically an HR manager) and an

employee representative (typically a union delegate). This bilateral design lets us observe,

1The WPS has subsequently been extended through 2023, with an eleventh wave (WPS2025) planned.
We use the 2005–2019 window because the analysis was pre-specified for this pre-pandemic operating en-
vironment, and because financial backfill across WPS releases has changed measured outcomes for some
pre-2019 establishment-years.
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for the same workplace and year, management’s own report of the relational climate and

the employee representative’s report of the same climate, on a common scale. We focus on

unionized establishments, since they are the only workplaces administered the full set of

relationship questions used to build our measures.

The Korean institutional setting is unusually well-suited to bilateral measurement. Three

features make matched two-sided observation feasible at scale. First, unionization is high

among medium- and large-sized establishments, yielding a large population of workplaces

where an employee representative exists as a counterpart to the management-side HR re-

spondent. Second, formal employee-representative structures (union delegates and labor–

management consultation committees) provide a stable, identifiable respondent on the worker

side, with a defined role analogous to the HR function on the management side—making

the two respondents structurally comparable rather than ad hoc. Third, KLI administers

the WPS under a regulatory mandate with a biennial cadence and respondent validation,

which enables longitudinal comparison of the same establishment’s two-sided reports over

time. Constructing matched bilateral measures of relational climate at this scale would be

substantially harder in jurisdictions without comparable employee-representative coverage

and without an institutionally administered survey on identical questions. The setting is

therefore a feature of the design rather than a limitation; we discuss external relevance and

the labor-market institutions to which the mechanism most directly speaks in Section 6.6.

The eight items fall into three domains. Four items capture relational culture—promise

keeping, mutual trust, information sharing, and joint decision-making—which require in-

terpretation of soft, norm-based aspects of the relationship (Mayer et al., 1995; Fulmer

and Gelfand, 2012). Two items capture policy stances (management’s policies toward the

union and the union’s policies toward management), which are relatively codified. Two

items capture dispute outcomes (frequent quarrels and overall hostility), which are salient

and largely factual. This three-domain structure provides theory-guided falsification logic:

interpretation-based theories predict that wedges should matter most for soft, ambiguous

dimensions and least for codified or jointly observed ones. In our setting, culture is the soft

domain, so culture wedges should forecast subsequent operating outcomes, while policy and

disputes wedges should not.

For each establishment-year and item, we compute an employee-minus-management re-

sponse difference, then summarize the eight differences using principal component analysis.

The first principal component is our Relational Wedge (when computed on all eight items)

and Culture Wedge (when computed on the four cultural items), with positive values indi-

cating that the employee representative reports a more cooperative relational climate than

management does on the same questions in the same establishment-year. A positive wedge
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does not mean the two sides agree; it means the employee representative reports a more fa-

vorable relational climate than management does on the same questions. The result therefore

isolates predictive content in employee-side relational reporting relative to management-side

reporting, not agreement per se.

Three findings follow. First, a one-standard-deviation increase in the Relational Wedge

predicts about a 16% increase in return on assets, a 20% increase in profit margin, a 15%

increase in operating value added per payroll, and roughly a 10% decline in turnover two years

later. The predictive content lies in the wedge, not in either side’s stand-alone assessment:

Employee-Reported Relational Climate is at most weakly related to subsequent profitability,

and Manager-Reported Relational Climate is not positively related to any of our outcomes.

The bilateral wedge predicts outcomes more consistently than either one-sided index. Second,

the predictive content is concentrated in culture: only the cultural wedge robustly predicts

profitability, productivity, and turnover. Policy and dispute wedges do not. This pattern is

difficult to reconcile with generic communication-quality stories but matches the prediction

that interpretation wedges matter in soft, norm-based domains and not in codified or jointly

observed ones. Mechanism evidence is consistent with reduced churn—a higher culture wedge

predicts fewer separations and replacement hires, with the hiring decline concentrated in

inexperienced regular hires—and the predictive content is concentrated in establishments

starting with weaker initial wedges. We find little evidence that managers respond to the

wedge by adjusting leverage, investment, or wages.

The matched structure is essential. In joint regressions, employee-side and manager-

side culture reports enter with equal-and-opposite signs for ROA, profit margin, and op-

erating value added per payroll; the average of the two reports has no predictive content

once the wedge is included. When we then randomly break the employee–manager match

within stratum-year cells—preserving the marginal distributions of one-sided reports but

pairing each employee representative with another establishment’s management report—the

placebo coefficients are far from the true matched coefficients. The actual matched coeffi-

cients lie 4.5 to 6.9 placebo standard deviations above the placebo distribution for the three

financial-performance outcomes and 3.1 standard deviations below for turnover (two-tailed

placebo p-values < 0.001 for the financial outcomes, p = 0.002 for turnover). The bilateral

matched structure is the source of the predictive content, not arbitrary one-sided reports

from comparable establishments. The result is also robust to leave-one-item-out alternatives

that drop each of the four culture items in turn, and is not explained by wage compres-

sion: the cultural wedge does not predict lower per-employee wages, lower wage growth, or a

lower labor share. A four-cell classification in the Internet Appendix further shows that the

positive employee-minus-management state—establishments where employee-side culture is
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above the within-cell median while manager-side culture is below it—differs sharply from the

negative-wedge state for profitability and productivity. Formal timing tests show that the

Culture Wedge does not predict prior outcomes or prior outcome changes, and pre-period

shock placebos show that the asymmetric demand-shock pattern (Section 6.5) is absent

before the shock window.

Third, labor-related ESG scores load primarily on management-side reporting. Using ap-

proximations of MSCI ESG KLD, S&P Global Ratings, and Bloomberg labor-relations scores

constructed from the same WPS data, plus a small matched sample with actual MSCI ESG

KLD employee-relations scores, we find that all four are positively and significantly cor-

related with Manager-Reported Culture Climate. Employee-side reports sometimes corre-

late with ESG scores in one-sided specifications, reflecting their common component with

management-side reports. The key test is the conditional horse race: once management-

side reporting is held fixed, the bilateral wedge is statistically indistinguishable from zero

in the actual MSCI matched sample and for two of the three DIY scores, even though the

wedge is the component that predicts subsequent operating performance. The actual MSCI

sample is small (39 establishment-years from 30 unique firms), and we are explicit that this

is the weakest leg of our evidence; we cannot rule out economically meaningful loadings

of the wedge on ESG scores in larger matched samples. Subject to that caveat, standard

ESG-style labor signals align with management-side reporting rather than with the bilateral

wedge that predicts future operating performance. The pattern connects to the literature

on ESG rating divergence and validity (Berg et al., 2022; Christensen et al., 2022; Avramov

et al., 2022; Chatterji et al., 2016), and is consistent with one structural source of divergence

on labor relations: systematic alignment of standard scores with management-side rather

than employee-side reporting. The wedge is also not reflected in our available debt-pricing

proxy, though our anonymized data prevent a direct equity-return test.

This paper makes three contributions. First, it provides a bilateral measurement de-

sign for labor-management relational capital, using matched employee-representative and

management-side reports on identical questions within the same establishment-year (Guiso

et al., 2015; Edmans, 2011). Second, it shows that the employee-minus-management Culture

Wedge predicts subsequent profitability and operating value added per payroll, with pre-

dictive content concentrated in soft cultural dimensions rather than codified policy stances

or observable disputes. Third, it connects bilateral measurement to ESG validity: labor-

related ESG scores load primarily on management-side reporting and do not capture the

bilateral wedge that predicts performance. The paper contributes to debates on intangi-

ble capital, stakeholder governance, ESG measurement validity, and information production

about labor-related assets, and informs labor-economics work on worker voice and employee
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representation (Freeman and Medoff, 1984; Kochan et al., 1994; Ichniowski et al., 1997).

The paper proceeds as follows. Section 2 develops the conceptual foundations and a

stylized model of bilateral reporting in relational contracts. Section 3 describes the WPS,

the bilateral measurement, and validation against contemporaneous labor-relations events.

Section 4 presents the empirical design and addresses the absence of an instrumental-variables

strategy. Section 5 reports the main results and the dimension-level falsification. Section 6

examines workforce flows, heterogeneity, observable managerial policy responses, and the

asymmetric-amplification heterogeneity test. Section 7 documents the ESG-measurement

divergence as a consequence of bilateral measurement. Section 8 concludes.

2 Labor-Management Relational Capital

2.1 Conceptual Foundations

Labor-management relational capital is the stock of trust, respect, and communication that

accumulates through repeated interaction between workers and management and that sus-

tains cooperation under incomplete contracting (Baker et al., 2002; Kreps et al., 1990). It is

an intangible asset in two senses. It is productive: when employees experience management

as fair and reliable, they communicate candidly, share ideas, and accept short-term sacrifices,

expecting reciprocation (Akerlof, 1982; Gouldner, 1960; Fehr and Gächter, 2000; Falk, 2007).

It is also hard to measure: relational capital is not contractible, leaves no balance-sheet entry,

and is poorly captured by either side’s stand-alone reports of the relationship.

The empirically central object is not management’s stated stance, which is observable, but

the bilateral relationship between management’s report and employees’ report of the same

relational dimensions. A managerial commitment is productive only if employees experience

it as such. We therefore distinguish three constructs: management’s contemporaneous as-

sessment of the relational climate (θ), the worker-side report of the same climate (θ̂), and

the systematic wedge between them (δ = θ̂ − θ). One-sided measures of corporate culture

or employee satisfaction confound these objects. Guiso et al. (2015) measure culture from

the management side; Edmans (2011) measures satisfaction from the employee side; both

produce evidence that culture and satisfaction matter for firm value. Bilateral measurement

targets δ directly and asks whether the bilateral component associated with future operat-

ing performance is captured by the wedge rather than by either side’s level. Because the

WPS observes a single management-side respondent and a single employee representative

per establishment-year, the management response is treated as a proxy for management-side

assessment, not as a direct measure of latent managerial intent.
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In organizational terms, relational capital aggregates dense, trust-based ties that facilitate

coordination and adaptive problem-solving (Coleman, 1988; Nahapiet and Ghoshal, 1998;

Leana III and Van Buren, 1999; Adler and Kwon, 2002). Distrust and broken promises

erode the asset, raising the need for formal controls. The bilateral wedge offers a tractable

empirical handle on the productive part of this asset—the part that one-sided culture or

satisfaction measures cannot recover in isolation.

2.2 Stylized Model and Predictions

We use a compact reporting model in the spirit of Gorton and Zentefis (2024) to organize

the predictions. The full derivation is in Internet Appendix Section OB. Relational climate

has dimensions k ∈ {1, . . . , K}. Management’s contemporaneous assessment in dimension k

is θk. The worker-side report is θ̂ik = θk+δk+εik, where δk is a systematic worker-side wedge

and εik is idiosyncratic reporting noise with variance σ2
k. Effort responds to the worker-side

report, with weight ω(σ2
k) that is increasing in interpretive softness. Output is increasing in

mean effort and decreasing in effort dispersion. The framework yields three predictions that

map directly into our empirical contrasts.

Bilateral measurement of the predictive component. A direct implication of the

reporting model is that the predictive bilateral component δk cannot be measured from one-

sided data alone. Two relational states with very different δk but the same θ̂ik (for example,

one with high θk and small δk, and another with low θk and large δk) are observationally

equivalent in employee-side data, and the symmetric statement holds for management-side

data. Designs that observe only θ (e.g., management-side culture surveys) or only θ̂ (e.g.,

employee-satisfaction surveys) therefore measure the relational level on one side but cannot

construct the wedge that the model predicts is productive. Constructing the bilateral wedge

requires matched measurement of θk and θ̂ik on identical questions in the same establishment-

year. The WPS structure provides the empirical measurement needed to test this prediction:

matched management-side and employee-representative responses to the same eight items on

a common scale. The empirical contrasts we report—bilateral wedge versus one-sided indices,

soft versus codified dimensions, leave-one-item-out variants of the wedge, the random-pair

placebo that breaks the bilateral match, and bilateral wedge versus management-aligned

ESG scores—are the falsification implications of the bilateral-measurement claim.

Prediction 1 (Worker-side wedges predict performance). A more positive worker-

side wedge δk raises mean reported climate, increasing discretionary effort and output. Em-
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pirically, a higher employee-minus-management wedge should predict higher subsequent op-

erating profitability and operating value added per payroll.

Prediction 2 (Soft dimensions amplify wedge effects). The marginal effect of δk on

output is increasing in interpretive softness. Empirically, wedges in soft, norm-based dimen-

sions (relational culture) should predict outcomes more strongly than wedges in codified or

directly observable dimensions (policy, disputes).

Prediction 3 (One-sided assessments are insufficient). Employee sentiment alone

confounds underlying climate with morale and selection; management sentiment alone re-

flects only one side of the relationship. The predictively informative object is the worker-side

report relative to management’s contemporaneous report. Empirically, the bilateral wedge

should predict subsequent outcomes more consistently than either one-sided index. A useful

reparameterization follows directly. If the predictive component is the bilateral wedge θ̂− θ,

then a joint regression including employee-side and management-side reports should pro-

duce opposite-signed coefficients of similar magnitude, and a reparameterization into mean

climate (θ̂ + θ)/2 and wedge θ̂− θ should load on the wedge rather than the mean. We test

these implications in Section 5.5.

Prediction 4 (The matched pairing matters). If the wedge captures bilateral rela-

tional capital, breaking the establishment-level employee–manager match while preserving

within-cell marginal distributions of one-sided reports should attenuate predictive power.

Randomly paired employee and manager reports from comparable establishments should

not reproduce the true matched coefficient. We test this prediction directly with a random-

pair placebo (Section 5.6).

3 Data and Measurement

3.1 Workplace Panel Survey and Sample

We use establishment-level data from KLI’s WPS, a biennial stratified survey of Korean work-

places with at least 30 regular employees, conducted since 2005. Sampling strata are defined

by industry, region, and size category, with a modest redesign in 2015 in which the sample

was expanded and stratification was refocused on industry and size. Sampled establishments

are re-interviewed every two years. Our analysis window covers WPS2005–WPS2019. The

raw WPS panel for this window contains 18,016 establishment-year observations from 4,985
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unique establishments (Table 1, Panel A). We focus on unionized establishments because only

those workplaces are administered the full set of labor-management relationship questions

used to construct our measures. After restricting to unionized establishments and requiring

non-missing outcomes and controls, our analysis sample comprises 1,673 establishment-year

observations from 594 establishments, with the typical establishment appearing in about

three waves. All analyses use the provided sampling weights to preserve representativeness

of the target population (see Internet Appendix Section OA). We document in Internet

Appendix Table OF1 that neither the Relational Wedge nor the Culture Wedge predicts

inclusion in the financial sample, that included and excluded observations are balanced on

wedge measures within stratum-year cells, and that inverse-probability reweighting yields

coefficients statistically indistinguishable from the baseline.

The defining feature of the WPS for our purposes is its bilateral respondent design.

In each wave, two respondents within the same establishment are surveyed: a management-

side respondent (typically an HR manager) and an employee representative (typically a union

delegate).2 Both answer an identical set of questions about the quality of labor–management

relations on a common response scale. This bilateral measurement is the empirical basis

of our approach: it lets us observe, for the same workplace and year, management’s own

contemporaneous report of the relational climate and the employee representative’s report

of the same climate.

Financial scope and reporting unit. Financial variables in the WPS are reported at the

establishment level when available, but for some multi-unit firms the WPS records firm-level

financial information together with information on the reporting scope and a sales-share ad-

justment. We therefore interpret financial outcomes as operating outcomes associated with

the sampled establishment or its reporting unit, rather than as purely plant-level produc-

tion measures in all cases. This limitation motivates our emphasis on within-stratum-year

comparisons, lagged outcomes, and operating rather than market-value outcomes.

2The WPS respondent structure has changed over time. Earlier waves include separate HR, labor-
relations, and employee-representative respondents; later waves consolidate to two respondent instruments.
Throughout, we use “management-side respondent” as the wave-invariant label and “employee representa-
tive” for the union-side respondent. The employee representative is not an average worker respondent; the
measure captures the institutional worker-side voice in unionized establishments. This is useful for bilateral
measurement because the representative is the formal counterpart to the management-side HR respondent
in labor-management relations.
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3.2 Survey Items, Domains, and Wedge Construction

Items and dimensions. The WPS measures labor–management relations using eight

standardized items asked in identical form to both respondents (Table 2). Four items capture

relational culture: promise keeping, mutual trust, information sharing, and joint decision-

making (five-point scales). Two items capture policy stances : management’s policies toward

the union and the union’s policies toward management (three- or four-point scales). Two

items capture dispute outcomes : frequent quarrels and hostility (five-point scales). All items

are oriented so that higher values indicate more cooperative relations. The three domains

differ in interpretive softness. Culture items require subjective interpretation of norm-based

behavior; policy items concern relatively codified stances; dispute items concern jointly ob-

servable conflict outcomes.

Note on dispute-item coding. The two dispute items are adverse in the raw survey:

higher raw values indicate more hostile labor–management relations (more frequent quar-

rels and greater mutual hostility). For consistency with the convention that higher final

values indicate more cooperative relations, the dispute component is reverse-oriented be-

fore index construction. The Dispute Wedge is computed as manager-minus-employee on

the raw adverse items, which is equivalent to employee-minus-manager on the reverse-coded

versions. Higher final values of the Dispute Wedge thus consistently indicate that the em-

ployee representative reports more cooperative relations relative to management, matching

the orientation of the Culture and Policy components.

Descriptive patterns. The raw data display the dimension-level pattern predicted by

Section 2.2 (Figure 1). For culture items, employee-representative responses are more dis-

persed than management-side responses (a second-moment difference), consistent with soft,

norm-based reporting. The dispersion difference is not driven by respondent tenure, which

is similar across the two roles.3 Policy items exhibit a relatively stable mean shift (a first-

moment difference) with similar dispersion. Dispute items show similar means and variances

on both sides, consistent with these outcomes being salient and jointly observed. Divergence

is concentrated in culture, where the scope for worker-side reporting variation is largest.

Wedge index construction. For each establishment-year and each item, we compute

the employee-minus-management response difference, yielding eight item-level wedges. We

summarize them with weighted PCA, using survey weights so that the index is nationally

3Average tenures are 3.19 years for union delegates and 3.20 years for HR managers.
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representative (Lohr, 2021).4 The first principal component (PC1, eigenvalue 3.30, explaining

about 41% of total variance) is our overall wedge measure, oriented so that higher values

indicate that the employee representative reports the relational climate more favorably than

management does. We refer to this object as the Relational Wedge. The same procedure

applied only to the four culture items yields the Culture Wedge; the analogous indices for

the two policy items and two dispute items yield the Policy Wedge and Dispute Wedge,

respectively. To separate wedges from one-sided levels, we also construct Employee-Reported

Relational Climate (PC1 of the eight employee responses; eigenvalue 4.16) and Manager-

Reported Relational Climate (PC1 of the eight management responses; eigenvalue 3.97).

These one-sided measures share a substantial common component but are far from identical

(Table 3, Panel A; p < 0.01), motivating the focus on the bilateral wedge.

3.3 Validation: Correlations with Labor-Relations Events

Before turning to longer-run outcomes, we validate the wedge measures against contem-

poraneous labor-relations events. Table 3 reports correlations between the current-period

Relational Wedge and bargaining outcomes and industrial actions, alongside the analogous

correlations for the two one-sided indices. Three patterns stand out. First, establishments

with a more positive Relational Wedge reach agreements more frequently on wages, working

conditions, and job security (Panel B; p < 0.01). Second, a more positive wedge is associated

with smoother wage bargaining: smaller employee–management proposal wedges and fewer

negotiation meetings (Panel C; p < 0.05 or p < 0.01).5 Third, the relationship with industrial

actions is severity-dependent. The wedge is negatively correlated with work-to-rule actions

(Panel D; p < 0.01), with a stronger association for the employee-reported climate than for

the manager-reported climate. By contrast, the wedge is not significantly correlated with

strikes, even though both one-sided indices are strongly negatively correlated with strike

incidence. This asymmetry suggests that highly salient conflicts shift both sides’ reports in

tandem, leaving little scope for a bilateral wedge.

These patterns are consistent with the framework in Section 2.2. Events that reflect ongo-

ing negotiation quality and day-to-day cooperation covary with the employee–management

wedge, while extreme, publicly observable disputes behave more like common shocks that

compress the wedge. The strike result also aligns with Figure 1, Panel B, which shows close

two-sided agreement on dispute items. Overall, the correlations support the view that the

Relational Wedge captures real differences in relational reporting rather than scale effects or

4Alternative aggregations (first common factor, simple average, median) yield very similar results.
5Per-employee wages are not significantly correlated with the Relational Wedge or with either one-sided

index, indicating that these measures are not proxies for wage levels.
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transient respondent mood.

A first look at the wedge–performance relationship. Figure 2 provides a visual pre-

view of the wedge–performance relationship. The figure plots binned-scatter relationships

between the Relational Wedge and four operating outcomes (return on assets, profit margin,

operating value added per payroll, and employee turnover), measured both contemporane-

ously (gray) and two years later (black). The contemporaneous relationships are weaker

than the next-wave relationships, but the figure is not the basis for our timing claim because

binned-scatter slopes can be sensitive to residualization and binning choices. Formal timing

tests on the wedge construct are presented in Section 4 (with the underlying regressions re-

ported in Internet Appendix Table OE1). The remaining sections quantify the relationship

under the empirical design developed in Section 4.

4 Empirical Design

4.1 Specification

Our empirical design asks whether the employee-minus-management wedge at time t pre-

dicts operating outcomes in the next WPS wave, approximately two years later, among

establishments operating in the same stratum-year cell. Stratum-by-year fixed effects ab-

sorb common industry, region, size, and year conditions; lagged outcomes absorb baseline

performance; and establishment covariates account for observed financial and organizational

differences. We estimate

yi,t+2 = αs(i),t + β ri,t + Γ′Xi,t + εi,t+2, (1)

where yi,t+2 is an establishment outcome two years after period t, αs(i),t denotes stratum-by-

year fixed effects, ri,t is the focal wedge measure at t (the Relational Wedge in our main results

and the Culture Wedge in subsequent tables, motivated by the dimension-level falsification

we document below), and Xi,t includes the baseline outcome yi,t and predetermined estab-

lishment covariates (size, age, leverage, capital intensity, intangible investment, per-employee

wage). All regressions use survey sampling weights, and standard errors are clustered at the

establishment level.6

The coefficient β measures whether the residual wedge contains predictive information

6A practical limitation is that stratum-by-year cells average about seven establishments. Each establish-
ment is therefore benchmarked against a small local set of peers, which can limit precision—especially for
interaction tests. We treat null interactions as suggestive rather than dispositive.
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about subsequent operating outcomes after demanding within-cell comparisons. We do not

interpret it as the result of randomized assignment. The empirical claim is conditional and

predictive, supported by balance and pre-trend diagnostics, the absence of policy responses

(Section 6.3), and the theory-guided cross-dimension contrasts that the falsification design

provides.

4.2 Empirical Strategy

Our design is predictive rather than experimental. We do not pursue an instrumental-

variables strategy because plausible shocks to worker-side perceptions typically also affect

management-side perceptions or operating outcomes directly. We therefore discipline inter-

pretation through within-stratum-year comparisons, lagged outcome controls, formal timing

tests on the focal wedge construct (Internet Appendix Table OE1), theory-guided contrasts

across culture, policy, and dispute domains, a random-pair placebo that breaks the bilateral

match (Section 5.6), and asymmetric-amplification tests under industry-year demand shocks

(Section 6.5). These tests do not deliver randomized assignment, but they sharply restrict

the set of alternative explanations that can reproduce the full pattern.

Consistent with a transitory interpretation of the wedge, establishments frequently shift

their rank in the within-stratum-year distribution of ri,t (and in employee-reported climate)

from one wave to the next, while manager-reported climate is much more persistent (Internet

Appendix Section OC.4, Table OC3).

4.3 Diagnostics

Covariate balance across periods. Table 4 compares observable characteristics for es-

tablishments with above- versus below-median wedges. Within stratum-year cells, the two

groups do not differ significantly in baseline characteristics (size, age, capital intensity, lever-

age, wages) at t, and these covariates remain balanced when measured at t+2. The within-cell

wedge is not strongly related to observable fundamentals in either the current or subsequent

period.

Outcome balance and absence of pre-trends. There are no significant contemporane-

ous differences in yt at the time rt is measured, and no systematic divergence in the prior-wave

outcome yt−2 between high- and low-wedge establishments. The absence of baseline gaps and

pre-trends reduces the concern that the wedge is capturing momentum, anticipation, or re-

verse causality.
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Formal timing tests on the wedge construct. Because graphical comparisons and

high–low balance tests do not use the exact baseline regression structure, we supplement

Table 4 with formal timing regressions on the focal wedge.7 Internet Appendix Table OE1

reports four specifications: prior outcomes yi,t−2 regressed on the wedge at t (the prior-level

placebo), prior changes yi,t − yi,t−2 on the wedge at t (the prior-trend placebo), current

outcomes yi,t conditional on yi,t−2, and the future outcomes yi,t+2 conditional on yi,t that

constitute the Table 5 baseline. The wedge does not significantly predict prior outcomes

or prior changes for any of the four outcomes, while the future coefficients for ROA, profit

margin, and operating value added per payroll are positive and significant at the 5% level or

better. Labor productivity has a marginal contemporaneous association conditional on its

lag, but the prior-trend coefficient is statistically zero. These tests reduce the concern that

the wedge captures establishments already on improving trajectories.

All baseline specifications condition on the current outcome yt, which absorbs outcome

persistence and focuses the estimate on residual predictive content. Standard errors are

clustered by establishment to allow arbitrary within-establishment serial correlation; wild

cluster bootstrap p-values reported in Internet Appendix Table OE7 leave the financial-

performance results significant. We do not include establishment fixed effects in the baseline

because demeaning ri,t would change the within-stratum-year ranking that defines our pre-

dictive estimand; within-establishment specifications therefore answer a different question.

Together, the balance tests, formal wedge timing tests, baseline-outcome controls, and

establishment-clustered inference support interpreting the within-stratum-year wedge as pre-

dictive of subsequent operating outcomes. We treat the dimension-level contrast across cul-

ture, policy, and dispute wedges as additional discipline on the interpretation: if the patterns

reflected omitted-variable correlation rather than the relational mechanism, there would be

no theoretical reason to expect them to concentrate in the cultural domain. Internet Ap-

pendix Table OE8, Panel B, reports our preferred Oster (2019) specification (lagged depen-

dent variable held fixed across short and long regressions): the identified set excludes zero

across seven of eight specifications. Panel A reports the standard psacalc convention for

transparency. We view these bounds as secondary to the random-pair placebo (Section 5.6)

and the dimension-level falsification.

Survey weights and the estimand. Because theWPS is a stratified survey, our probability-

weighted regressions target the population of Korean unionized establishments represented

7The tests are reported on the Culture Wedge—the focal regressor identified by the dimension-level
falsification in Section 5 and used in subsequent tables. The choice is anticipatory: the timing-test logic is
design-level (does the wedge predict prior outcomes?) and applies to whichever wedge is taken as focal in
subsequent analysis.
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by the WPS sampling design. Unweighted estimates instead target the realized survey sam-

ple and therefore place different weight on strata. Internet Appendix Section OF.1 reports

weighting alternatives: the baseline estimates are stable under inverse-probability reweight-

ing for inclusion in the financial sample, while unweighted estimates are directionally similar

but attenuated—ROA and operating value added per payroll lose statistical significance,

profit margin remains marginal. We therefore treat the probability-weighted estimates as

the main population-representative estimand and report unweighted estimates transparently

rather than as a robustness substitute.

5 Results

This section reports the first two of the paper’s three findings. First, the bilateral wedge

predicts subsequent operating profitability and operating value added per payroll, while

one-sided assessments do not. Second, the predictive content is concentrated in soft cultural

dimensions and absent for codified policy and observable disputes—a falsification pattern

consistent with the predictions in Section 2. Section 7 reports the third finding: that ESG

labor-relations scores correlate with management-side reporting rather than with the bilat-

eral wedge that predicts performance.

The empirical sequence proceeds in three steps. Table 5 establishes the baseline wedge–

performance relation and the culture/policy/dispute falsification. Following that falsifica-

tion, Table 6 decomposes the cultural wedge into employee-side and management-side com-

ponents, both jointly and reparameterized as mean and wedge. Table 7 then breaks the

employee–manager match through random-pair placebo tests. Together, these tests ask

whether the predictive content is genuinely bilateral rather than one-sided or arbitrary.

All regressions in this section include stratum-by-year fixed effects, condition on the

lagged outcome and predetermined covariates, and use survey weights; standard errors are

clustered at the establishment level. Outcomes are measured at t+2 because the WPS is

biennial.

Reading Table 5. Table 5 is the main empirical test. It asks whether the predictive

content resides in the bilateral wedge rather than in one-sided assessments, and whether

it appears in the soft cultural domain rather than in codified policy or observed disputes.

Column 1 uses the overall Relational Wedge; columns 2–3 use Employee-Reported Relational

Climate andManager-Reported Relational Climate; columns 4–6 use the Culture, Policy, and

Dispute Wedges. Panels A–D report results for ROA, profit margin, operating value added

per payroll, and turnover. Motivated by this decomposition, we use the Culture Wedge as
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the baseline relational measure in subsequent tables.

5.1 Profitability

Panels A and B of Table 5 examine reported operating profitability, measured by return on

assets (ROA) and profit margin, both computed using earnings before interest and taxes

(EBIT). We focus on operating performance because most establishments are privately held

and data anonymization prevents linking to market prices.

Column 1 shows that the Relational Wedge predicts higher subsequent operating prof-

itability. A one-standard-deviation increase corresponds to a 16.5% increase in ROA (=

1.789 × 0.0058/0.063) and a 20.0% increase in profit margin (= 1.789 × 0.0075/0.067).

Columns 2–3 show weaker and less theoretically targeted predictive content for one-sided

assessments: Employee-Reported Relational Climate is only marginally associated with ROA

(p < 0.10) and is insignificant for profit margin, while Manager-Reported Relational Climate

is weakly negatively associated with profit margin (p < 0.10). The bilateral wedge predicts

outcomes more consistently than either one-sided index. Columns 4–6 decompose the overall

wedge into culture, policy, and dispute components. The cultural wedge drives profitability:

a one-standard-deviation increase in the Culture Wedge predicts an 18.0% increase in ROA

(= 1.641 × 0.0069/0.063) and a 22.0% increase in profit margin (= 1.641 × 0.0090/0.067).

The policy and dispute wedges are small and statistically insignificant. Internet Appendix

Table OC1 shows that each of the four culture-question wedges is positively related to future

profitability, and Internet Appendix Table OC2, Panel A confirms robustness to a non-PCA

construction of the overall wedge.

5.2 Operating Value Added per Payroll

Panel C of Table 5 examines operating value added per payroll, defined as (EBIT+Payroll)/Payroll.

This measure captures operating surplus plus labor compensation per dollar of labor cost;

it is a payroll-based labor-input productivity proxy rather than physical output per worker.

We define the variable as (EBIT + payroll)/payroll.8

Column 1 shows that the Relational Wedge predicts higher subsequent operating value

added per payroll: the coefficient of 0.0551 (p < 0.05) implies a 15.4% increase in the pro-

ductivity ratio per one-standard-deviation increase. Columns 2–3 again show no significant

association for one-sided measures. The decomposition in Columns 4–6 points to culture

8Equivalently, EBIT/payroll plus a constant of one. The wedge coefficient is identical under either form;
we report the additive form for transparency with the variable definition in Table A1. We use payroll rather
than headcount because payroll closely tracks total hours, avoids assuming constant hours per worker, and
yields a less skewed distribution.
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as the active component: Culture Wedge has a coefficient of 0.0788 (p < 0.01), implying

a 20.3% increase. Policy and dispute wedges are statistically indistinguishable from zero.

Internet Appendix Table OC1, Panel C reports similar item-level patterns: promise keeping,

information sharing, and joint decision-making wedges are each positive and statistically

significant, while the mutual-trust wedge is positive but imprecisely estimated. Internet

Appendix Table OC2, Panel B shows that the positive association persists under alterna-

tive output concepts (sales/payroll, gross profit/payroll), although estimates are less precise

outside the baseline measure.

5.3 Employee Turnover

Panel D of Table 5 examines employee turnover, measured as log(1 + outgoing + incoming).

Column 1 shows a negative association between the Relational Wedge and subsequent turnover

with marginal statistical significance (p < 0.10): a one-standard-deviation increase corre-

sponds to about a 10.3% reduction in turnover two years later. Columns 2–3 show no

significant turnover association for one-sided measures. As with profitability and produc-

tivity, the result is concentrated in culture (column 4: Culture Wedge coefficient −0.0626,

p < 0.10, implying a 9.8% decrease). The policy and dispute wedges are insignificant. In-

ternet Appendix Table OC1, Panel D shows that the negative association is strongest for

mutual-trust and joint-decision-making wedges. Because this turnover measure aggregates

exits and entries, Section 6 decomposes it into exits and hires for sharper interpretation.

5.4 Graphical Evidence

Figure 2 should be read as a graphical complement to the regressions rather than as a

formal pre-trend test. The next-wave relationships are steeper than the contemporaneous

relationships and match the signs in Table 5. Formal timing tests using the Culture Wedge

are reported in the Internet Appendix (Table OE1): the wedge does not significantly predict

prior outcomes or prior outcome changes, while the future coefficients for ROA, profit margin,

and operating value added per payroll are positive and significant.

The dimension-level falsification is also visible in Table 5. Reading across columns 4–

6 within each panel, the cultural wedge (column 4) loads positively and significantly on

profitability and operating value added per payroll, with negative loading on turnover, while

the policy and dispute wedges (columns 5–6) are essentially flat across the four outcomes.

The contrast is sharp: the predictive content concentrates entirely in the soft cultural domain

that interpretation-based theories of relational contracts predict should respond to bilateral

measurement, and is absent in the codified policy and observable-dispute domains where
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bilateral measurement should add little. This column-wise pattern is the clearest empirical

expression of the dimension-level falsification logic developed in Section 2. Internet Appendix

Table OD5 reports formal Wald tests confirming this contrast: the Culture Wedge coefficient

is statistically distinguishable from the policy coefficient at the 5% level or better and from

the dispute coefficient at the 10% level or better for the three financial outcomes; the policy

coefficient is itself negative and significant for ROA, indicating that the bilateral signal in

the policy domain—which captures demands rather than relational quality—carries opposite-

signed predictive content from the cultural domain.

5.5 What Does the Culture Wedge Measure?

The dimension-level falsification establishes that the predictive content concentrates in the

soft cultural domain. A separate question is what the cultural wedge is measuring within

that domain. Three accounts are observationally relevant. The first is that the predictive

content reflects shared positive climate—establishments where both sides report favorable

culture do well, and the wedge is incidental to the level. The second is that it reflects

employee-side optimism alone—only the worker-side report matters, and the manager-side

report is noise. The third is that it reflects the directional bilateral wedge specifically—the

same level of employee-side report has different implications when paired with a critical

versus an enthusiastic management response.

Two compact tests distinguish these accounts. Table 6, Panel A, reports the joint horse

race in which the employee-side culture climate score and the manager-side culture climate

score enter the same regression. The empirical signature of a bilateral wedge is opposite signs

and similar magnitudes on the two coefficients. This is exactly what the data show. Across

the three financial-performance outcomes, the employee-side coefficient is positive and the

manager-side coefficient is negative. The Wald test of same-sign equal loadings (βE = βM)—

the prediction of a shared-positive-climate alternative in which both sides load in the same

direction—rejects at the 5% level or better for ROA, profit margin, and operating value

added per payroll. The Wald test of perfect mirror loadings (βE +βM = 0)—the implication

of a pure-wedge interpretation in which the two coefficients are exact mirror images—is not

rejected at any conventional level for any outcome (p-values 0.59 to 0.85). The data treat

employee-side and manager-side culture climate as opposite-signed inputs to next-period

performance with magnitudes statistically indistinguishable from being equal and opposite.

This is the predicted signature of a bilateral wedge construct, and it is the pattern that

one-sided employee-optimism or managerial-pessimism alternatives do not predict.

The negative coefficient on manager-reported culture should not be read as evidence
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that poor management-side culture is productive. The management report serves as the

contemporaneous benchmark: conditional on what employees report, a higher management-

side report reduces the employee-relative component of the signal. The empirical object is

therefore worker-side validation relative to the management-side benchmark, not managerial

pessimism in isolation.

Panel B re-parameterizes the same information as the mean culture climate (Employee+

Manager)/2 and the Culture Wedge (Employee − Manager). The bilateral interpretation

predicts that the predictive content sits in the wedge rather than the mean. This too is what

the data show. Across all four outcomes, the mean culture climate coefficient is statistically

zero; the Culture Wedge coefficient is significant at the 5% level or better for ROA, profit

margin, and operating value added per payroll. The bilateral component, not the average

level of climate, is what predicts future performance.

Internet Appendix Table OD3 reports an intuitive four-cell classification based on within-

stratum-year high/low employee and manager culture reports. The positive-wedge cell (HL:

employee high, manager low) differs significantly from the negative-wedge cell (LH) for

ROA and profit margin and marginally for operating value added per payroll. The positive-

wedge cell is not, however, statistically distinguishable from the shared-positive-climate cell

(HH) at our sample size (p-values 0.18 to 0.42); the four-cell evidence cannot adjudicate

between the bilateral-wedge interpretation and a shared-positive-climate alternative on its

own, and we therefore treat it as consistent with but weaker than the joint decomposition

in Table 6. Internet Appendix Table OD6 further shows that the signed Culture Wedge

remains predictive after controlling for absolute disagreement and mean culture, indicating

that the result is directional rather than a generic employee-manager disagreement effect.

Turnover should be described cautiously. The signs in both panels are consistent with the

baseline—higher employee-side culture and lower manager-side culture predict less turnover—

but the standard errors are large and the Wald tests do not reject either restriction. As in

Table 5, the turnover association is the least precisely estimated of the four outcomes.

5.6 Random-Pair Placebo

A central interpretive question is whether the predictive power we document arises specif-

ically from the bilateral matched structure of the wedge or whether it could be repro-

duced by combining any employee score with any manager score from a comparable cell.

We test this directly via a random-pair placebo. Within each stratum-year cell, we ran-

domly permute the manager-side culture climate score across establishments while holding

the employee-side culture climate score fixed at observed values. The placebo wedge is
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C̃Wi,t = EmployeeCulturei,t − ManagerCultureσ(i),t, where σ(·) is a derangement (no fixed

points) within stratum-year cells. We re-estimate the Table 5 baseline specification on the

placebo wedge and repeat the simulation 1,000 times. Because some establishments in the

Table 5 sample sit in stratum-year cells too small for a derangement, the placebo procedure

restricts to placebo-eligible cells; the actual matched coefficients in Table 7 are re-estimated

on the same placebo-eligible sample to make the comparison clean.

If the predictive content of the Culture Wedge arose from any plausible employee–

manager pairing within stratum-year cells, the actual matched coefficient should lie within

the bulk of the placebo distribution. If the matched structure itself contains the predictive

content, the actual coefficient should lie in the far tail. Table 7 and Figure 3 report the

results. The actual matched coefficient lies 4.5 to 6.9 placebo standard deviations above the

placebo mean for ROA, profit margin, and operating value added per payroll, and 3.1 stan-

dard deviations below for employee turnover. Two-tailed placebo p-values are below 0.001

for the three financial outcomes and 0.002 for turnover. The placebo distribution does not

approach the actual coefficient even at the 99th percentile. We conclude that the bilateral

matched structure of the wedge is essential to the result, not arbitrary one-sided pairing of

comparable establishments.9

6 Mechanisms and Heterogeneity

We examine how a positive cultural wedge translates into operating outcomes, where the

patterns are largest, and whether they are driven by observable managerial actions. Be-

cause culture is the active component, we use the Culture Wedge as the main regressor in

subsequent tables; using the overall wedge yields similar patterns. We organize the analysis

around six aspects: workforce flows, heterogeneity by initial wedge, observable managerial

policy responses, the wage-suppression alternative, asymmetric amplification under demand

shocks, and scope.

6.1 Workforce Flows: Suggestive Evidence on Churn

We decompose the turnover relationship to ask whether reduced exits or reduced hiring drives

the result and which workers respond. Robustness checks (Internet Appendix Table OC2,

Panel C) confirm similar patterns when retention and hiring are measured as turnover rates

9The placebo distribution is not required to be centered at zero. The random-pair procedure preserves
the marginal distributions of the one-sided reports within each stratum-year cell, and the employee side
alone retains some predictive power; the test asks whether the actual coefficient lies in the tail of the placebo
distribution, not whether the placebo mean equals zero.
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rather than log counts.

The workforce-flow evidence is consistent with reduced churn. Table 8, columns 1–2,

shows that a higher Culture Wedge is associated with fewer exits (column 1; p = 0.11)

and significantly fewer new hires (column 2; p < 0.10). The point estimates are similar in

magnitude: a one-standard-deviation increase predicts roughly a 10% decline in both exits

and entries.10 The parallel decline is what one would expect if higher retention reduces the

number of vacancies that need backfilling.

Columns 3–4 split incoming hires into permanent and temporary positions. A higher

Culture Wedge is associated with significantly fewer permanent hires (column 3, p < 0.05)

but no change in temporary hires (column 4). Because we observe contract type for entrants

but not for leavers (for exits we observe only whether the separation is voluntary), the

composition of forgone hires is informative about the composition of exits that did not

occur, under the maintained assumption that lower hiring tracks higher retention. The

pattern suggests retention gains concentrated in the permanent workforce, consistent with

permanent employees’ stronger attachment and greater expected returns to a positive culture;

temporary workers’ short expected tenure makes them less responsive.11

Columns 5–6 split regular hires by experience. The decline in hiring is concentrated

among inexperienced hires (column 5, p < 0.01), with no statistically meaningful change in

experienced hires (column 6). Combined with columns 1–2, the pattern is consistent with re-

tention gains strongest among less-experienced, lower-firm-specific-human-capital workers—

those with the lowest switching costs and the greatest sensitivity to relational climate. We

treat the workforce-flow evidence as suggestive of a churn channel rather than as a definitive

mechanism test.

6.2 Heterogeneity by Initial Culture Wedge

We next ask whether the relationship varies by the establishment’s initial level of the Culture

Wedge. We classify each establishment by its initial Culture Wedge—the value measured at

t0, the earliest WPS period in which it appears—relative to the within-stratum-year-at-t0

median, and re-estimate Equation 1 separately within each subsample. The split is at the

establishment level and is held fixed throughout the panel. Table 9 reports the results.

The Culture Wedge coefficient is concentrated in the below-median initial-wedge sub-

sample (Panel C) for the three financial outcomes: ROA +0.0142 (p < 0.01), profit margin

10A one-standard-deviation increase (1.641) times the exit coefficient (−0.0590) yields about a 9.8% re-
duction in exits, or roughly 1.2 fewer leavers for a mean-sized establishment; the hires coefficient implies
about 1.0 fewer new hires.

11Temporary workers account for under 5% of employment and are neither union-covered nor included in
the employee-representative survey, limiting their contribution to average effects.
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+0.0151 (p < 0.01), and operating value added per payroll +0.1425 (p < 0.01). The above-

median initial-wedge subsample (Panel B) has smaller financial-outcome coefficients that

are significant only for ROA and profit margin. The pooled specification with an interac-

tion (Panel D) returns a negative interaction coefficient on the three financial outcomes,

statistically significant at the 10% level for ROA. The pattern is consistent with diminishing

returns: the marginal effect of raising the Culture Wedge is larger when starting from a low

base, attenuating as the wedge approaches the upper range of its within-cell distribution.

Two interpretive caveats. First, this is not direct evidence that absolute relational climate

is lower in the low-initial-wedge subsample: the wedge is defined relative to management’s

own contemporaneous report and need not track absolute climate on either side. Second,

the turnover pattern reverses: the above-median initial-wedge subsample shows a statisti-

cally significant negative coefficient (−0.219, p < 0.05) while the below-median subsample

is small and insignificant. This is consistent with the loyalty-trap reading developed in

Section 6.5: when relational capital is already strong, further increases compress voluntary

mobility, which is a retention-friction outcome rather than a productivity outcome.

6.3 Observable Managerial Policy Responses

A potential alternative explanation is that forward-looking managers, anticipating perfor-

mance changes, adjust corporate policies in tandem with relational climate, and that those

policy changes drive the operating outcomes. To assess this, we test whether financial and

investment policies shift in response to the wedge, and whether controlling for such policies

attenuates the wedge’s coefficient.12

Table 10 examines three policy areas. Panel A focuses on leverage. Column 1 shows no

evidence that high-Culture Wedge establishments take on more or less debt subsequently.

In columns 2–5, the interaction terms are statistically insignificant in all cases (with one

marginal exception in productivity that is opposite in sign to a mediation story), and the

wedge’s coefficient is essentially unchanged when allowing for leverage effects. Panel B

examines capital expenditure, proxied by the change in property, plant & equipment scaled by

assets. Establishments with higher Culture Wedge do not exhibit higher or lower investment

rates (column 1), and including investment and its interaction does not change the wedge’s

coefficient (columns 2–5). Panel C turns to compensation. We see no significant effect of

the wedge on per-employee wages (column 1), and no evidence that wage levels mediate the

operating-outcome relationship (columns 2–5).

12Because these mediation-style interaction tests are identified from within-stratum-year variation, and
stratum-year cells are small (Section 4.1), the interaction coefficients are relatively low-powered. We treat
null interactions as suggestive.
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We find little evidence that managers systematically adjust major observable policies in

response to the wedge. This pattern reduces the concern that the operating-outcome results

are driven by contemporaneous shifts in major observable policies, but it does not rule out

unobserved managerial actions.

6.4 Wage Compression and Labor Efficiency

A natural alternative is that high-wedge establishments achieve higher margins by compress-

ing wages. The data do not support this interpretation: the Culture Wedge does not predict

lower per-employee wages, lower wage growth, or a lower labor share (Internet Appendix

Table OE9). Some specifications show lower payroll/sales, but because wages do not fall

and sales growth is statistically zero, we interpret this pattern as lower payroll intensity and

input-cost efficiency at given scale rather than wage compression. The accompanying profit

decomposition (Internet Appendix Table OE10) shows symmetric movements in gross profit

/ sales (up) and COGS / sales (down), consistent with margin expansion rather than scale

expansion.

6.5 Asymmetric Amplification under Demand Shocks

The cross-sectional results in Section 5 and the random-pair placebo in Section 5.6 establish

that the bilateral matched structure contains predictive information. A complementary het-

erogeneity test asks how the wedge–performance relationship varies with cyclical conditions.

We view this exercise as supportive heterogeneity evidence rather than causal identification:

the demand shock is not randomly assigned to the wedge, and the test is useful because it

imposes a sharp sign prediction on the interaction between relational capital and demand

conditions. Generic managerial-quality accounts do not naturally predict a sign flip: well-

managed firms may outperform in booms, but they should not systematically underperform

observationally similar firms in downturns. The relational-capital interpretation, by con-

trast, predicts upside value in positive shocks and potential retention frictions in negative

shocks (a “loyalty trap” in which strong relational capital makes it costly to shed labor when

conditions turn).

We construct a continuous demand shock sj(i),t as the leave-one-out log change in industry

j’s aggregate revenue from t to t + 2, where industry is defined at the KSIC two-digit level

(61 industries; cells with fewer than five establishments excluded; shock winsorized at the
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1st and 99th percentiles). We then estimate

yi,t+2 = β1CWi,t+β2 s
+
j(i),t+β3 s

−
j(i),t+β4CWi,t·s+j(i),t+β5CWi,t·s−j(i),t+γ yi,t+δ′ Xi,t+αs(i),t+εi,t+2,

(2)

where s+j(i),t ≡ max(0, sj(i),t) and s−j(i),t ≡ max(0,−sj(i),t). The test of interest is H0 : β4 = β5.

Table 11 reports the baseline asymmetric-shock specification. In the full baseline sample,

the Wald test rejects symmetry for ROA, profit margin, and operating value added per

payroll. The implied marginal effects reported in the lower rows are positive in favorable

demand states and negative or weaker in adverse demand states, producing the sign pattern

predicted by the option-like relational-capital interpretation.

We interpret this full-sample result together with the additional timing and inference

checks reported in the Internet Appendix. Those checks show that the sign-flipping pattern is

absent in pre-period outcomes and prior outcome changes; that past shocks do not reproduce

the asymmetric pattern; and that the asymmetric inference is strongest for ROA, with

profit margin and operating value added per payroll retaining the directional pattern but

having less stable Wald tests in restricted samples and under alternative clustering. We

therefore treat the asymmetric-shock evidence as supportive heterogeneity evidence, not as

a standalone identification strategy.

Anticipation and pre-period placebo tests. A concern is that the Culture Wedge

may anticipate future industry conditions or that the sign-flipping pattern may already

be present before the t → t + 2 shock window. Internet Appendix Table OE2 addresses

this directly. First, the Culture Wedge does not predict prior outcomes or prior outcome

changes in the formal timing tests of Section 4.3 (Internet Appendix Table OE1). Second,

we repeat the asymmetric-shock specification with the future t → t + 2 shock interactions

but replace the dependent variable with pre-period outcomes. The Wald tests of equality

between the positive- and negative-shock interactions are insignificant for every outcome

when the dependent variable is yi,t conditional on yi,t−2 (p-values 0.31 to 0.88), and also

when it is the prior change yi,t − yi,t−2 (p-values 0.61 to 0.97). Thus, the asymmetric-

shock pattern reported in Table 11 is not visible before the shock window. The same table

reports a future-outcome reference specification on the restricted pre-period-eligible sample;

in that smaller sample, the asymmetry is strongest for ROA (pWald = 0.042) and directionally

similar for profit margin and operating value added per payroll. At the establishment level,

the wedge does not predict the signed future shock or its positive- and negative-magnitude

components (Internet Appendix Table OE3; coefficients near zero, p > 0.6 in each case).
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Shock predetermination and industry composition. The shock-predetermination ev-

idence is nuanced. At the establishment level, within the baseline fixed-effect structure, the

Culture Wedge does not predict the signed future shock or its positive and negative compo-

nents (Table OE3). Collapsing to industry-year cells reveals a between-industry composition

pattern: industries with higher average Culture Wedge tend to experience more adverse sub-

sequent demand shocks (Internet Appendix Table OE4, Panel A). This pattern is consistent

with structurally pressured Korean manufacturing industries (shipbuilding, heavy chemicals)

having stronger labor–management institutions over our sample period. It is not, however,

the source of the asymmetric-amplification result. Replacing stratum-year fixed effects with

industry-year fixed effects absorbs all between-industry-year variation; the Wald tests of

equality strengthen for ROA (pWald = 0.009) and profit margin (pWald = 0.031) and remain

marginal for operating value added per payroll (pWald = 0.055). The residual identifying

variation in this specification is within industry-year cells.

Alternative inference and shock construction. Internet Appendix checks address an-

ticipation and inference concerns (Tables OE5 and OE6). Industry-year fixed effects ab-

sorb between-industry composition and preserve the asymmetry for the financial outcomes,

strongest for ROA. Alternative clustering choices (establishment, industry, industry-year,

two-way) preserve the sign pattern, although profit margin and operating value added

per payroll are less stable in restricted samples. Replacing the leave-one-out shock with

a predetermined-industry Bartik shift-share preserves the directional pattern and yields a

significant Wald rejection for operating value added per payroll, while replacing the future

shock with the past shock does not reproduce the asymmetric pattern (all Wald p-values

> 0.4), supporting the timing interpretation.

Interpretation. To be clear about what this exercise does and does not deliver: it does

not identify a structural causal coefficient and does not invert into a local average treat-

ment effect. Its contribution is heterogeneity-based. The baseline estimates display the

sign pattern predicted by the relational-capital interpretation, the pre-period placebo tests

show that this pattern is absent before the shock window, and the inference is strongest for

ROA—profit margin and operating value added per payroll are directionally consistent and

supported under industry-year fixed effects but less stable under some restricted-sample and

alternative-clustering specifications. The paper’s primary evidence remains the matched bi-

lateral measurement, the culture/policy/dispute falsification, and the random-pair placebo.
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6.6 Scope

The wedge-performance relation is strongest in manufacturing and production-intensive es-

tablishments. Leave-one-wave and leave-one-sector checks (Internet Appendix Table OE12)

show that dropping manufacturing substantially attenuates the financial-outcome coeffi-

cients, while the non-manufacturing subsample retains the same sign pattern but is smaller

and less precise (n ≈ 600). Internet Appendix Table OF3 reports interactions across union

structure, foreign sales, foreign ownership, foreign top-shareholder status, and listed-parent

status; the wedge’s relationship with profitability and productivity remains positive across

most subgroups, with modest attenuation among highly export-oriented establishments and

listed parents. We therefore interpret the evidence as strongest where labor-management

coordination is closely tied to production.

The measurement design is most portable to settings with stable worker-side representa-

tion, such as German works councils (Betriebsrat), French Comités Sociaux et Économiques

(CSE), and similar employee-representation bodies in coordinated labor-market economies.

Magnitudes may differ across labor-market systems, but the measurement logic is general:

matched reports from both sides are needed to distinguish shared climate, one-sided opti-

mism, and the bilateral wedge.

7 Implications for ESG Measurement

If the bilateral wedge captures a predictive component of relational capital, a natural question

is whether it is captured by existing labor-relations measures used by capital providers. We

address this question using labor-related social scores from MSCI ESG KLD, S&P Global

Ratings, and Bloomberg.

7.1 ESG Labor Scores and the Bilateral Wedge

We construct two sets of labor-related ESG scores. The first is a set of three approximate

“do-it-yourself” (DIY) social scores intended to capture the labor-relations content of MSCI

ESG KLD, S&P Global Ratings, and Bloomberg by aggregating WPS indicators that map

into each agency’s published social criteria (labor-management relations, health and safety,

human capital development, supply-chain management, and community contributions). Be-

cause the agencies’ exact weighting schemes are not fully disclosed and we weight components

equally, these DIY scores are approximations rather than reproductions; Internet Appendix

Table 12, Panel A, reports the underlying attribute-to-WPS-variable mapping. The second

is the actual MSCI ESG KLD employee-relations score, available for a matched sample of 39
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establishment-year observations (30 unique firms) after linking single-unit establishments to

TS2000-listed firms by total assets and sales within two-digit industry and applying outlier

filters (see Internet Appendix Section OF.5 for the matching procedure).

The ESG evidence asks whether standard labor-related social scores capture the bilateral

component that predicts operating performance. The answer is largely no. In one-sided re-

gressions, ESG scores often correlate with both employee-side and management-side reports,

reflecting the common component of the two reports. The key test is the conditional horse

race. Conditional on management-side culture reporting, the Culture Wedge coefficient on

the actual MSCI ESG KLD employee-relations score is statistically indistinguishable from

zero in this sample, as it is for two of the three DIY labor scores; the exception is DIY S&P

Global Ratings, where the wedge coefficient is marginally positive (p < 0.10). Specifically,

in Panel D, column 4 of Table 12, the wedge coefficient on the actual MSCI score (matched

sample of 39 establishment-year observations from 30 unique firms) is 0.335 with a cluster-

robust standard error of 0.232 (t = 1.44, p > 0.15); the standard error is large enough that

we cannot rule out economically meaningful values of either sign, and our claim is bounded

accordingly. The management-side level remains positive and significant at the 1% level.

For DIY MSCI ESG KLD the wedge t-statistic is 0.54; for DIY Bloomberg it is 0.32. The

dominant pattern is that standard ESG-style labor signals align with management-side re-

porting rather than with the employee-minus-management component that predicts future

operating performance. The pattern is consistent with one structural source of the rating-

divergence and validity issues documented in the labor-pillar ESG literature (Berg et al.,

2022; Christensen et al., 2022; Avramov et al., 2022; Chatterji et al., 2016): systematic

alignment of standard scores with management-side rather than employee-side reporting of

identical relational dimensions.

An alternative interpretation: shared respondent type. A natural alternative in-

terpretation is that the alignment between management-side WPS responses and ESG labor

scores reflects a shared respondent type rather than measurement of relational capital per se.

HR managers fill out both the WPS management-side instrument and, in many firms, the dis-

closure questionnaires that feed corporate sustainability reports and rating-agency surveys.

The conditional horse race in Table 12, Panel D, column 4, addresses this concern directly:

the wedge is by construction orthogonal to anything in the management-side response alone,

so if the alignment between standard scores and management-side reporting reflects respon-

dent overlap or other one-sided channels, the wedge should add no incremental predictive

content for external ESG scores once management-side reporting is held fixed. This is what

we find. The empirical test does not by itself adjudicate between respondent-type overlap,
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common-input effects, and genuine measurement targeting; the matched sample is small

and the DIY scores are approximations. The empirical implication, however, is the same

regardless of which one-sided channel is operative: existing scores do not capture the bilat-

eral wedge, and that wedge is the part of the relational climate associated with subsequent

operating performance.

7.2 Connection to ESG Validity and Intangibles

We view this evidence as suggestive rather than dispositive. The DIY scores in Section 7.1

are approximations: agency weighting schemes are not fully disclosed, our weights are equal

across components, and we use WPS attributes rather than the agencies’ actual disclo-

sure inputs. The matched MSCI ESG KLD employee-relations sample is also small (39

establishment-year observations from 30 unique firms after outlier filtering). We cannot,

with this design, establish that all major ESG labor measures reproduce the alignment we

document, or that they would do so out of sample.

A limited implication: the wedge is not captured by available pricing channels.

A direct implication of the structural alignment we document is that the bilateral wedge is

unlikely to be captured by pricing channels that rely on these labor-related ESG measures.

If ESG labor scores load on management-side reporting and management-side reporting

does not predict performance (Section 5), then a pricing channel that conditions on those

scores cannot reflect the predictive content of the wedge. We test this directly using a debt-

pricing proxy and find no relationship between either the bilateral wedge or management-side

reporting and subsequent borrowing costs (Internet Appendix Section OF.4; Table OF4).

We do not interpret this null as comprehensive market-mispricing evidence. Debt pricing

is a coarse channel—the absence of a relationship in interest expense does not preclude

pricing in equity, off-balance-sheet financing, or implicit insurance contracts that we do not

observe—and WPS anonymization prevents the equity-return test that Edmans (2011) runs

for employee satisfaction. The narrower conclusion is that the wedge is not captured by

either the standard ESG labor measures we examine or by our available debt-pricing proxy,

rather than that relational capital is broadly unpriced.

The results connect to two active strands in the literature. First, work on rating diver-

gence (Berg et al., 2022; Christensen et al., 2022; Avramov et al., 2022; Chatterji et al.,

2016) documents that ESG ratings disagree across providers and asks where the divergence

comes from. The pattern we observe is consistent with one structural source on the labor

pillar: labor-related ESG signals appear to align more with the management-side report

of the relational climate than with the bilateral wedge. If general, this would imply that
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disagreement across raters partly reflects one-sided measurement of an object whose pre-

dictive component is bilateral. Second, work on culture and firm value (Guiso et al., 2015;

Edmans, 2011; Gorton et al., 2022) treats culture and satisfaction as productive intangibles

measured from one side. Our results suggest a refinement: the predictive component of

labor-management relational capital is captured more sharply by the bilateral wedge than

by either side’s stand-alone measure, and a measurement design that observes both sides on

identical questions is a way to make the predictive component empirically visible.

The interpretation would be weakened by larger matched rating-agency samples showing

that ESG labor scores load on the bilateral wedge, by non-Korean bilateral data showing

wedge-aligned ESG scores, or by evidence that rating agencies incorporate the wedge with

a lag.

8 Conclusion

This paper uses matched employee-representative and management-side reports to measure

a bilateral component of labor-management relational capital. Establishments where the

employee representative reports relational culture more favorably than management subse-

quently exhibit higher operating profitability and operating value added per payroll, with

weaker evidence of lower turnover. The bilateral wedge predicts these outcomes more con-

sistently than either side’s stand-alone assessment.

The result is concentrated in soft cultural dimensions—promise keeping, mutual trust,

information sharing, and joint decision-making—and is absent for codified policy stances and

observable disputes. It is not reproduced when the employee–manager match is randomly

broken within stratum-year cells: the actual matched coefficient lies 4.5 to 6.9 placebo stan-

dard deviations from the placebo distribution for the three financial outcomes. The result

is also robust to rebuilding the culture index after omitting each individual item, and is not

explained by wage compression. Workforce-flow evidence is consistent with reduced churn

rather than wage suppression, and we find no evidence of contemporaneous shifts in major

observable managerial policies. Additional timing and demand-shock placebo tests show that

the wedge does not predict prior outcome trends and that the asymmetric shock pattern is

absent before the shock window.

Standard labor-related ESG measures do not capture this bilateral component. They

load primarily on management-side reporting and add little information about the employee-

minus-management wedge once management-side reporting is held fixed. Even when labor

relations are measured, the component that predicts operating performance may be missed if

measurement is one-sided. The wedge is also not reflected in our available debt-pricing proxy,
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indicating that the predictive component is unlikely to be captured by pricing channels that

rely on these labor-related ESG measures.

We do not claim randomized assignment of relational capital, and the available pric-

ing evidence is limited to a debt-cost proxy. Anonymization in the WPS prevents the

equity-pricing test that Edmans (2011) runs for employee satisfaction. Future work link-

ing bilateral workplace measurement to equity prices, loan spreads, or broader ESG-rating

data would directly test whether and how capital markets price this relational asset. The

bilateral measurement design is not Korea-specific in principle: any setting that observes a

management-side and a worker-side respondent answering identical questions on a common

scale supports analogous measurement, including works-council and Betriebsrat structures in

Germany, employee-representative bodies (CSE) in France, and similar institutions in other

coordinated economies. Replicating bilateral measurement in such settings, particularly with

linkage to equity prices and to broader ESG-rating coverage, would test the external rele-

vance of the structural-alignment claim and clarify which features of the wedge–performance

relationship are general and which are Korea-specific.
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Figure 1: Distribution of employee and management survey ratings.
This figure plots the distributions of responses by the employee representative (gray) and the

management-side respondent (black) to eight matched labor–management relations items (Table 2).

Panel A shows the four culture items; Panel B shows the two policy items and two dispute items.

Culture items use five-point agree–disagree scales; policy items use ordered three- or four-category

scales; dispute items use five-point frequency scales. The two dispute items are adverse in the raw

survey—“frequent quarrels” and “hostility”—so higher raw values indicate more hostile relations.

The dispute panels in the figure display the raw adverse responses; for index construction the dispute

component is reverse-oriented so that higher final values consistently indicate more cooperative

relations. All other items in the figure are plotted in the cooperative orientation already. The

data come from the Korea Labor Institute’s Workplace Panel Survey (WPS). The sample spans

2005–2019 and is probability-weighted to reflect the WPS stratified sampling design (industry–

region–size strata through 2013; industry–size thereafter).

Panel A. Culture items

Panel B. Policy and dispute items
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Figure 2: Relational wedge and establishment outcomes.
This figure plots binned-scatter relationships between the Relational Wedge and establishment

outcomes measured in the same wave (gray) and in the next wave (black). The wedge is the first

principal component of employee–minus–management response differences to eight common labor–

management relations items (Table 2). Panel A shows unconditional relationships (no fixed effects

or controls). Panel B partials out stratum-by-year fixed effects and the baseline controls (Table 5),

excluding the lagged outcome. Each subpanel uses 20 bins and overlays a linear fit. Outcomes (top-

left to bottom-right) are Return on Assets, Profit Margin, Op. value added/payroll, and Employee

Turnover (Table 5). The sample spans 2005–2019 and is probability-weighted (Figure 1).

Panel A. Unadjusted relationships
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Panel B. Adjusted for stratum-by-year fixed effects and controls

.02

.04

.06

.08

.1

R
e

tu
rn

 o
n

 A
s
s
e

ts

−4 −2 0 2 4

 

.02

.04

.06

.08

.1

P
ro

fi
t 

M
a

rg
in

−4 −2 0 2 4

 

0

.2

.4

.6

.8

1

L
a

b
o

r 
P

ro
d

u
c
ti
v
it
y

−4 −2 0 2 4

 

2.6

2.8

3

3.2

3.4

E
m

p
lo

y
e

e
 T

u
rn

o
v
e

r

−4 −2 0 2 4

 

Current outcome (t=0) Subsequent outcome (t=2)

33



Figure 3: Random-pair placebo distribution.
This figure plots the placebo distribution of β̂(C̃W) from 1,000 random-pair placebo iterations

against the actual matched coefficient (red vertical line) for each of the four main outcomes.

The placebo wedge C̃Wi,t = EmployeeCulturei,t − ManagerCultureσ(i),t randomly permutes the

manager-side score within stratum-year cells while holding the employee-side score fixed (Sec-

tion 5.6). For each outcome we show the placebo z-score (gap from placebo mean in placebo

standard deviations) and the two-tailed empirical p-value. The actual matched coefficient lies in

the far tail of the placebo distribution for all four outcomes, indicating that the bilateral matched

structure of the wedge contains predictive information that is not reproduced by arbitrary one-sided

pairings of comparable establishments.

34



Table 1: Sample selection and summary statistics.
Panel A documents the construction of the analysis sample from the raw Workplace Panel Survey

(WPS) panel, reporting the number of establishment-year observations and unique establishments

retained at each step, separately for single-unit and multi-unit establishments. Panel B reports

probability-weighted summary statistics for the wedge measures, performance outcomes, and co-

variates used in the main analysis. The data come from the Korea Labor Institute’s biennial WPS,

2005–2019. All variables are defined in Table A1 and winsorized at the 1% level.

Panel A. Sample construction

(1) (2) (3) (4) (5) (6)
Single-unit

establishments
Multi-unit

establishments
All

establishments

Est.-
years

Unique
est.

Est.-
years

Unique
est.

Est.-
years

Unique
est.

Baseline WPS sample (2005–2019) 10,842 3,367 7,174 2,139 18,016 4,985
Exclude non-corporate entities 8,198 2,590 6,225 1,871 14,423 4,044
Restrict to unionized establishments 1,856 561 2,613 757 4,469 1,208
Require non-missing perception gap measures 1,856 561 2,611 757 4,467 1,208
Require non-missing financial variables 476 185 1,197 447 1,673 594

Panel B. Summary statistics

Variable N Mean Median S.D. 25th pct 75th pct

Perception gap measures
Relational Wedge 1673 -0.278 -0.019 1.789 -1.232 0.514
Employee-Reported Relational Climate 1673 -0.254 -0.167 2.050 -1.572 1.332
Manager-Reported Relational Climate 1673 0.048 0.379 2.011 -1.474 1.170
Culture Wedge 1673 -0.239 0.182 1.641 -1.068 0.224
Policy Wedge 1673 -0.096 0.234 1.099 -0.902 0.234
Dispute Wedge 1673 -0.104 -0.030 1.252 -0.745 -0.030
Employee-Reported Culture Climate 1673 -0.196 0.228 1.782 -1.597 0.877
Manager-Reported Culture Climate 1673 0.054 0.829 1.802 -1.423 0.829

Outcomes
Return on Assets 1673 0.063 0.054 0.088 0.022 0.105
Profit Margin 1673 0.067 0.057 0.119 0.020 0.096
Labor Productivity 1673 0.638 0.307 1.363 0.076 0.805
Employee Turnover 1673 3.102 3.219 1.554 1.946 4.205
# Outgoing Employees 1673 2.482 2.639 1.488 1.386 3.555
# Incoming Employees 1673 2.356 2.398 1.531 1.386 3.466
# Incoming Regular Employees 1435 2.005 2.079 1.472 0.693 3.091
# Incoming Temporary Employees 1435 0.823 0.000 1.398 0.000 1.386
# Incoming Experienced Regular Employees 1435 0.861 0.000 1.205 0.000 1.609
# Incoming Inexperienced Regular Employees 1435 1.634 1.609 1.436 0.000 2.773
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Panel B. Summary statistics (continued)

Variable N Mean Median S.D. 25th pct 75th pct

Covariates
Establishment Size 1673 10.800 10.629 1.618 9.631 11.868
Employment Size 1673 5.049 4.883 0.999 4.263 5.727
Establishment Age 1673 3.255 3.258 0.572 2.890 3.714
Leverage 1673 0.515 0.484 0.278 0.328 0.650
Capital Intensity 1673 0.408 0.397 0.230 0.242 0.561
Intangible Investment 1673 0.023 0.004 0.059 0.000 0.018
Per-Employee Wage 1673 3.937 3.964 1.100 3.358 4.389

Labor events
Agreement on Wage Issues 1380 0.124 0.000 0.330 0.000 0.000
Agreement on Working Conditions 1380 0.080 0.000 0.271 0.000 0.000
Agreement on Job Security 1491 0.184 0.000 0.388 0.000 0.000
# Wage-Bargaining Meetings 1518 11.345 9.000 8.220 6.000 16.000
∆eW −∆mW 1498 3.943 3.000 3.939 0.000 6.190
∆eW −∆W ∗ 1514 3.063 2.000 3.336 0.000 5.000
∆W ∗ −∆mW 1506 0.924 0.000 2.414 0.000 2.000
Work to Rule 1487 0.076 0.000 0.264 0.000 0.000
Strike 1550 0.055 0.000 0.228 0.000 0.000

Mediators
Industry or Regional Union 1673 0.419 0.000 0.494 0.000 1.000
Foreign Sales Share 1435 11.365 0.000 21.408 0.000 10.000
Foreign Equity Ownership 1673 7.283 0.000 21.475 0.000 0.000
Foreign Top Shareholder 1673 0.042 0.000 0.200 0.000 0.000
Listed Parent Firm 664 0.335 0.000 0.472 0.000 1.000
Labor Intensity 1673 8.673 2.521 41.357 1.781 4.136
Debt to Assets 1673 0.515 0.484 0.278 0.328 0.650
Capital Expenditure 1673 -0.001 0.000 0.082 -0.021 0.020

Population Size = 24,149.879, #Strata = 159
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Table 3: Relational climate and labor-relations correlates.
This table reports correlation coefficients between relational-climate indices and labor-relations

events. Columns 1–3 correspond to the Relational Wedge, Employee-Reported Relational Cli-

mate, and Manager-Reported Relational Climate, constructed as the first principal component of

(i) employee–management response differences, (ii) employee responses, and (iii) management re-

sponses to the eight common labor–management relations items (Table 2). Panel A reports cor-

relations among the three indices. Panels B–D report correlations with (B) agreement indicators

(wages, working conditions, job security), (C) bargaining frictions (# wage-bargaining meetings and

proposal wedges; ∆eW , ∆mW , and ∆W ∗ denote the employee proposal, management proposal,

and agreed wage increase), and (D) industrial actions (work-to-rule and strike). All variables are

defined in Table A1. The sample spans 2005–2019 and is probability-weighted (Figure 1). ***, **,

and * denote statistical significance at the 1%, 5%, and 10% levels.

(1) (2) (3)
Relational
Wedge

Employee-
Reported
Relational
Climate

Manager-
Reported
Relational
Climate

Panel A. Relational climate measures
Relational Wedge 1.0000
Employee-Reported Relational Climate 0.6127*** 1.0000
Manager-Reported Relational Climate -0.3915*** 0.4847*** 1.0000

Panel B. Agreement in collective bargaining
Agreement on Wage Issues 0.0802*** 0.0514** -0.0282
Agreement on Working Conditions 0.0667*** 0.0554*** -0.0136
Agreement on Job Security 0.0832*** 0.0437** -0.0461**

Panel C. Disagreement in wage-bargaining
# Wage-Bargaining Meetings -0.0490** -0.0681*** -0.0281
∆eW −∆mW -0.1046*** -0.1566*** -0.0620***
∆eW −∆W ∗ -0.0978*** -0.1599*** -0.0729***
∆W ∗ −∆mW -0.0467** -0.0500** -0.0064
Per-Employee Wage -0.0201 -0.0099 0.0079

Panel D. Adversarial actions
Work to Rule -0.0592*** -0.0833*** -0.0339*
Strike -0.0080 -0.1101*** -0.1182***
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Table 4: Covariate and outcome balance.
This table compares establishments with above-median versus below-median Relational Wedge.

Columns 1–2 report probability-weighted means for the high- and low-wedge groups. Column 3

reports the high–low difference, with its standard error in column 4. Columns 5–6 report the cor-

responding within–stratum–year difference and standard error, estimated from a stratum-by-year

fixed-effects regression of each characteristic on the high-wedge indicator. The sample (Figure 1)

spans 2005–2019 and is probability-weighted. All variables are defined in Table A1. ***, **, and *

denote statistical significance at the 1%, 5%, and 10% levels.

(1) (2) (3) (4) (5) (6)
Relational Wedge

(1)-(2) s.e.
(1)-(2)
within

stratum-year

s.e.
High Low

Outcomes
Return on Assets 0.0658 0.0641 0.0016 0.0098 0.0010 0.0094
Profit Margin 0.0718 0.0663 0.0054 0.0104 0.0055 0.0101
Labor Productivity 0.8389 0.6011 0.2377 0.1514 0.2037 0.1286
Employee Turnover 3.2832 3.1885 0.0946 0.1434 0.0320 0.1277

Outcomes from the previous wave
Return on Assetst−2 0.0634 0.0635 -0.0001 0.0149 0.0006 0.0137
Profit Margint−2 0.0699 0.0623 0.0077 0.0175 0.0025 0.0161
Labor Productivityt−2 0.8508 0.5873 0.2635 0.2571 0.2131 0.1784
Employee Turnovert−2 3.4861 3.2601 0.2260 0.1688 0.2755 0.1673

Covariates
Establishment Size 10.9517 10.9461 0.0056 0.1345 -0.0287 0.1115
Employment Size 5.2163 5.1562 0.0602 0.0859 -0.0071 0.0587
Establishment Age 3.2760 3.2761 -0.0001 0.0540 -0.0501 0.0532
Leverage 0.5172 0.5135 0.0037 0.0237 0.0065 0.0216
Capital Intensity 0.4108 0.4265 -0.0157 0.0204 -0.0000 0.0194
Intangible Investment 0.0275 0.0168 0.0107 0.0073 0.0118* 0.0067
Per-employee Wage 3.9322 3.9688 -0.0367 0.0961 0.0292 0.0823

Covariates from the next wave
Establishment Sizet+2 10.9925 11.0192 -0.0267 0.1612 -0.0557 0.1195
Employment Sizet+2 5.2371 5.1427 0.0944 0.1020 -0.0022 0.0746
Establishment Aget+2 3.3614 3.3608 0.0006 0.0595 -0.0446 0.0594
Leveraget+2 0.5050 0.5251 -0.0201 0.0279 -0.0143 0.0223
Capital Intensityt+2 0.4051 0.4122 -0.0070 0.0215 0.0077 0.0226
Intangible Investmentt+2 0.0251 0.0173 0.0078 0.0101 0.0113 0.0089
Per-Employee Waget+2 3.9861 4.0767 -0.0906 0.0988 0.0116 0.0830
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Table 5: Bilateral wedge, one-sided assessments, and dimension-level falsification.
This table reports stratum-by-year fixed-effects estimates of Equation 1 for next-wave out-

comes. Panels A–D use Return on Assets, Profit Margin, Op. value added/payroll = (EBIT +

Payroll)/Payroll, and Employee Turnover = ln(1 + outgoing + incoming), respectively. Column 1

uses the overall Relational Wedge; columns 2–3 use the employee- and manager-reported relational-

climate indices (Table 3). Columns 4–6 use dimension-specific wedges for culture, policy, and

disputes, each constructed as the first principal component of employee–management response

differences within the corresponding question set (Table 2). Controls include the lagged depen-

dent variable and establishment covariates: Establishment Size, Employment Size, Establishment

Age, Leverage, Capital Intensity, Intangible Investment, and Per-Employee Wage (definitions in

Table A1). The sample spans 2005–2019 and is probability-weighted (Figure 1). Cluster-robust

standard errors at the establishment level (parentheses). ***, **, and * denote statistical signifi-

cance at the 1%, 5%, and 10% levels. The reported N = 1,673 is the full Table 5 sample; subsequent

post-baseline analyses (Tables 6, 7, and the Internet Appendix) restrict to the post-singleton-drop

placebo-eligible regression sample of N ≈ 1,498, which yields statistically indistinguishable Culture

Wedge coefficients (Internet Appendix Table OD7).

(1) (2) (3) (4) (5) (6)
Ind. var. Relational

Wedge
Employee-
Reported
Relational
Climate

Manager-
Reported
Relational
Climate

Culture
Wedge

Policy
Wedge

Dispute
Wedge

Panel A. Dependent variable = Return on Assetst+2

0.0058∗∗∗ 0.0031∗ -0.0018 0.0069∗∗∗ -0.0021 0.0047
(0.002) (0.002) (0.002) (0.002) (0.003) (0.004)

Adjusted R2 0.360 0.353 0.350 0.362 0.349 0.353

Panel B. Dependent variable = Profit Margint+2

0.0075∗∗∗ 0.0030 -0.0037∗ 0.0090∗∗∗ -0.0005 0.0043
(0.003) (0.003) (0.002) (0.003) (0.004) (0.003)

Adjusted R2 0.376 0.369 0.370 0.378 0.367 0.369

Panel C. Dependent variable = Labor Productivityt+2

0.0551∗∗ 0.0299 -0.0171 0.0788∗∗∗ 0.0224 -0.0267
(0.024) (0.026) (0.023) (0.028) (0.045) (0.033)

Adjusted R2 0.604 0.602 0.601 0.607 0.601 0.601

Panel D. Dependent variable = Employee Turnovert+2

-0.0608∗ -0.0388 0.0126 -0.0626∗ -0.0127 -0.0639
(0.035) (0.029) (0.029) (0.036) (0.050) (0.058)

Adjusted R2 0.478 0.476 0.474 0.478 0.474 0.476

Controls ✓ ✓ ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓ ✓ ✓
N 1673 1673 1673 1673 1673 1673
Sum. of weights 16664 16664 16664 16664 16664 16664
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Table 6: Joint employee–manager culture decomposition: what does the Culture Wedge
measure?
This table reports two compact tests of what the Culture Wedge measures. Panel A reports the joint

horse race: the employee-side and manager-side culture climate scores enter the same regression.

The empirical signature of a bilateral wedge construct is opposite signs and similar magnitudes on

the two coefficients. The Wald test of same-sign equal loadings (βE = βM , the shared-positive-

climate alternative) rejects at the 5% level or better for ROA, profit margin, and operating value

added per payroll. The Wald test of perfect mirror loadings (βE + βM = 0)—the implication of

a pure-wedge interpretation in which the two coefficients are exact mirror images—is not rejected

at any conventional level for any outcome. The data treat employee-side and manager-side culture

climate as opposite-signed inputs to next-period performance with magnitudes statistically indis-

tinguishable from being equal and opposite. Panel B re-parameterizes the same information as

the mean culture climate (Employee+Manager)/2 and the Culture Wedge (Employee−Manager).

The mean culture climate is statistically zero across all outcomes, while the Culture Wedge predicts

ROA, profit margin, and operating value added per payroll. The bilateral component, not the av-

erage level of climate, is what predicts future performance. Sample: this table is estimated on the

placebo-eligible regression sample (N ≈ 1,498), which restricts the Table 5 sample to stratum-year

cells with at least two observations and both one-sided culture climate scores defined. Internet

Appendix Table OD7 reports the Culture Wedge coefficient on the full Table 5 sample (N = 1,673)

and on this placebo-eligible sample side by side; the differences are within half a standard error in

every cell. The construct-validity decomposition (this table) and the random-pair placebo (Table 7)

are estimated on the same observations. Same controls, fixed effects, weighting, and lagged depen-

dent variable as Table 5. Cluster-robust standard errors at the establishment level (parentheses).

***, **, and * denote statistical significance at the 1%, 5%, and 10% levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Panel A. Joint employee-manager culture horse race

Employee Culture Climate 0.0058∗∗ 0.0080∗∗ 0.0766∗∗ −0.0540

(0.0024) (0.0033) (0.0306) (0.0375)

Manager Culture Climate −0.0054∗ −0.0089∗∗∗ −0.0605∗∗ 0.0247

(0.0028) (0.0032) (0.0250) (0.0355)

p-value: βE = βM 0.020∗∗ 0.003∗∗∗ 0.004∗∗∗ 0.221

p-value: βE + βM = 0 0.853 0.755 0.585 0.399

Panel B. Mean culture vs. Culture Wedge re-parameterization

Mean Culture (E +M)/2 −0.0006 −0.0025 0.0041 −0.0224

(0.0023) (0.0031) (0.0289) (0.0348)

Culture Wedge (E −M) 0.0061∗∗ 0.0093∗∗∗ 0.0751∗∗∗ −0.0431

(0.0026) (0.0031) (0.0259) (0.0354)

N 1,496 1,498 1,498 1,498

Controls, stratum-year FE Yes Yes Yes Yes
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Table 7: Random-pair placebo: breaking the bilateral match.
This table reports a placebo test of the bilateral measurement claim. Within each stratum-year cell

we randomly permute the manager-side culture climate score across establishments while holding

the employee-side culture climate score fixed at observed values. The placebo wedge is C̃Wi,t =

EmployeeCulturei,t − ManagerCultureσ(i),t, where σ(·) is a derangement (no fixed points) within

stratum-year cells. We re-estimate the Table 5 baseline specification on the placebo wedge and

repeat 1,000 times. The actual matched coefficient is estimated on the placebo-eligible regression

sample, which is a slight subset of the Table 5 sample: the placebo-eligibility filters require stratum-

year cells with at least two observations (a feasibility requirement for the within-cell derangement)

and both one-sided culture climate scores defined, yielding N ≈ 1,498 versus the Table 5 reported

N = 1,673. Internet Appendix Table OD7 reports the Culture Wedge coefficient on the full Table 5

sample and on this placebo-eligible sample side by side; the differences are within half a standard

error in every cell. The placebo distribution is not required to be centered at zero: the random-pair

procedure preserves the marginal distributions of the one-sided reports within each stratum-year

cell, and the employee-side report retains predictive power on its own. The test asks whether the

actual matched coefficient lies in the tail of the placebo distribution. The actual coefficient lies 4.5

to 6.9 placebo standard deviations above the placebo mean for the three financial outcomes and 3.1

standard deviations below for turnover; two-tailed placebo p-values reject the null that the actual

coefficient could arise from any employee–manager pairing within stratum-year cells. Same controls,

fixed effects, and weighting as Table 5. Cluster-robust standard errors at the establishment level

(parentheses). ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels.

Dependent variable: yi,t+2

(1) (2) (3) (4)

ROA Profit margin Labor prod. Turnover

Actual matched β̂(Culture Wedge) 0.0050 0.0072 0.0539 −0.0443

Distribution of β̂ over 1,000 random-pair placebo iterations:

Mean 0.0002 0.0001 0.0116 −0.0121

Std. dev. 0.0009 0.0010 0.0093 0.0105

1st percentile −0.0019 −0.0023 −0.0098 −0.0353

99th percentile 0.0023 0.0023 0.0341 0.0123

z-score: (β̂actual − µplacebo)/σplacebo 5.2 6.9 4.5 −3.1

Two-tailed placebo p-value < 0.001 < 0.001 < 0.001 0.002

N (per regression) 1,496 1,498 1,498 1,498
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Table 8: Workforce flows and the cultural wedge.
This table reports stratum-by-year fixed-effects estimates of Equation 1. The regressor of in-

terest is the Culture Wedge. Outcomes are next-wave ln(1 + # outgoing employees) (col. 1),

ln(1 + # incoming employees) (col. 2), ln(1 + # incoming regular employees) (col. 3), ln(1 +

# incoming temporary employees) (col. 4), ln(1 + # incoming inexperienced regular employees)

(col. 5), and ln(1 + # incoming experienced regular employees) (col. 6). Controls follow Table 5.

All variables are defined in Table A1. The sample spans 2005–2019 and is probability-weighted

(Figure 1). Cluster-robust standard errors at the establishment level (parentheses). ***, **, and *

denote statistical significance at the 1%, 5%, and 10% levels.

(1) (2) (3) (4) (5) (6)
Dep. var. #

Outgoing
Employeest+2

#
Incoming
Employeest+2

#
Incoming
Regular

Employeest+2

#
Incoming
Tempo-
rary

Employeest+2

#
Incoming
Inexperi-
enced
Regular

Employeest+2

#
Incoming
Experi-
enced
Regular

Employeest+2

Culture Wedge -0.0590 -0.0683* -0.0901** -0.0112 -0.1238*** 0.0103
(0.037) (0.036) (0.035) (0.025) (0.037) (0.029)

Controls ✓ ✓ ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓ ✓ ✓
N 1435 1435 1435 1435 1435 1435
Sum of weights 15201 15201 15201 15201 15201 15201
Adjusted R2 0.455 0.461 0.389 0.500 0.318 0.422
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Table 9: Diminishing returns to the Culture Wedge: establishment-level initial-wedge split.
Each establishment is classified by its initial Culture Wedge—the value measured at t0, the earliest

WPS period in which it appears—relative to the within-stratum-year-at-t0 median. Establish-

ments above the within-cell median at t0 are designated “high initial wedge”; those below, “low

initial wedge.” This is an establishment-level split, applied once and held fixed throughout the

panel. Panels B and C re-estimate the Table 5 baseline within each subsample. Panel D pools the

two subsamples and adds an indicator for above-median initial wedge and its interaction with the

contemporaneous Culture Wedge. The Culture Wedge coefficient is concentrated in the low-initial-

wedge subsample for ROA, profit margin, and operating value added per payroll, and the Panel D

interaction is negative across the three financial outcomes (statistically significant for ROA at the

10% level). The pattern is consistent with diminishing returns: the marginal effect of raising the

wedge is larger when starting from a low base, attenuating as the wedge approaches its within-cell

upper range. The exception is turnover, where the high-initial subsample shows a statistically

significant negative coefficient (−0.219∗∗) consistent with the loyalty-trap reading: when relational

capital is already strong, further increases compress voluntary mobility. Same controls, fixed ef-

fects, weighting, and lagged dependent variable as Table 5. Cluster-robust standard errors at the

establishment level (parentheses). ***, **, and * denote statistical significance at the 1%, 5%, and

10% levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Panel A. Full Table 5 sample (reference)

β̂(Culture Wedge) 0.0060∗∗ 0.0090∗∗∗ 0.0756∗∗∗ −0.0458

(0.0025) (0.0031) (0.0265) (0.0353)

N 1,496 1,498 1,498 1,498

Panel B. Establishments with above-median initial Culture Wedge (within stratum-year at t0)

β̂(Culture Wedge) 0.0090∗∗ 0.0115∗∗ 0.0507 −0.2191∗∗

(0.0041) (0.0054) (0.0389) (0.0972)

N 387 387 387 387

Panel C. Establishments with below-median initial Culture Wedge (within stratum-year at t0)

β̂(Culture Wedge) 0.0142∗∗∗ 0.0151∗∗∗ 0.1425∗∗∗ −0.0389

(0.0042) (0.0043) (0.0375) (0.0556)

N 680 680 680 680

Panel D. Pooled specification with High Initiali indicator and interaction

β̂1: Culture Wedge 0.0102∗∗∗ 0.0103∗∗∗ 0.1057∗∗∗ −0.0148

(0.0036) (0.0036) (0.0377) (0.0487)

β̂2: High Initial Wedge (1[above-median at t0]) 0.0056 −0.0065 −0.0346 −0.0407

(0.0066) (0.0089) (0.0822) (0.1042)

β̂3: Culture Wedge × High Initial Wedge −0.0104∗ −0.0043 −0.0766 −0.1004

(0.0061) (0.0060) (0.0544) (0.0892)

N 1,355 1,357 1,357 1,357
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Table 10: Observable managerial policy responses.
This table reports stratum-by-year fixed-effects estimates of Equation 1. In each panel, column 1

regresses the next-wave policy on the Culture Wedge. Columns 2–5 estimate next-wave Return

on Assets, Profit Margin, Op. value added/payroll, and Employee Turnover (Table 5), adding the

policy and the interaction Culture Wedge×policy. Policies are Debt-to-Assets (Panel A), Capital

Expenditure (Panel B), and Per-Employee Wage (Panel C). Controls follow Table 5, excluding

Leverage in Panel A and Per-Employee Wage in Panel C. All variables are defined in Table A1.

The sample spans 2005–2019 and is probability-weighted (Figure 1). Cluster-robust standard errors

at the establishment level (parentheses). ***, **, and * denote statistical significance at the 1%,

5%, and 10% levels.

(1) (2) (3) (4) (5)
Dep. var. Policyt+2 Return on

Assetst+2

Profit
Margint+2

Labor
Productivityt+2

Employee
Turnovert+2

Panel A. Policy = Debt to Assets
Culture Wedge -0.0071* 0.0055 0.0128** 0.1376*** -0.1607**

(0.004) (0.004) (0.006) (0.047) (0.063)
Policy 0.8600*** -0.0124 -0.0112 -0.0306 -0.2023

(0.046) (0.020) (0.026) (0.211) (0.208)
Culture Wedge × Policy 0.0026 -0.0075 -0.1156 0.1930

(0.008) (0.010) (0.077) (0.119)
Adjusted R2 0.724 0.362 0.378 0.608 0.479

Panel B. Policy = Capital Expenditure
Culture Wedge -0.0005 0.0068*** 0.0089*** 0.0793*** -0.0665*

(0.003) (0.002) (0.003) (0.028) (0.035)
Policy 0.0157 -0.0106 0.0300 0.3888 0.1501

(0.062) (0.059) (0.059) (0.454) (0.918)
Culture Wedge × Policy -0.0089 -0.0112 0.1675 -0.5806

(0.021) (0.031) (0.318) (0.471)
Adjusted R2 0.0901 0.361 0.378 0.607 0.478

Panel C. Policy = Per-Employee Wage
Culture Wedge -0.0202 -0.0018 0.0180 -0.0763 0.0711

(0.022) (0.009) (0.011) (0.110) (0.098)
Policy 0.5026*** 0.0110 -0.0065 0.0128 -0.1007

(0.085) (0.008) (0.011) (0.091) (0.125)
Culture Wedge × Policy 0.0021 -0.0022 0.0379 -0.0327

(0.002) (0.003) (0.028) (0.025)
Adjusted R2 0.533 0.363 0.379 0.609 0.478

Controls ✓ ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓ ✓
N 1673 1673 1673 1673 1673
Sum of weights 16664 16664 16664 16664 16664
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Table 11: Asymmetric amplification of the cultural wedge under industry-year demand
shocks.
This table reports the asymmetric-amplification specification in Equation 2: yi,t+2 = β1CWi,t +

β2 s
+
j(i),t + β3 s

−
j(i),t + β4CWi,t · s+j(i),t + β5CWi,t · s−j(i),t + γ yi,t + δ′Xi,t + αs(i),t + εi,t+2, where

s+j(i),t ≡ max(0, sj(i),t) and s−j(i),t ≡ max(0,−sj(i),t). The unit of observation is the establishment-

year. The demand shock sj(i),t is measured at the two-digit KSIC industry-year level and is defined

as the leave-one-out log change in aggregate industry revenue from t to t + 2 (61 industries; cells

with fewer than five establishments excluded; shock winsorized at the 1st and 99th percentiles).

The interaction terms test whether the Culture Wedge has different marginal effects under positive

and negative demand shocks. The Wald test of β4 = β5 rejects symmetry for ROA, profit margin,

and operating value added per payroll at the 1% level. Cluster-robust standard errors at the es-

tablishment level (parentheses). Same sample restrictions as Table 5; lagged DV included. ***, **,

and * denote statistical significance at the 1%, 5%, and 10% levels.

Dependent variable: yi,t+2

(1) (2) (3) (4)

ROA Profit margin Labor prod. Empl. turnover

Culture Wedge (β1) 0.0058∗ 0.0073∗∗ 0.0391 −0.0967∗∗

(0.0030) (0.0035) (0.0279) (0.0478)

×Positive shock (β4) 0.0077 0.0093 0.1337∗∗ 0.1294∗

(0.0063) (0.0063) (0.0612) (0.0712)

×Negative shock (β5) −0.0164∗∗∗ −0.0148∗∗∗ −0.1122∗ 0.0208

(0.0058) (0.0056) (0.0576) (0.1182)

Positive shock 0.0126 0.0033 −0.0298 0.0974

(0.0159) (0.0178) (0.1456) (0.1543)

Negative shock −0.0170 −0.0054 −0.0287 −0.6232∗∗

(0.0175) (0.0178) (0.1800) (0.2929)

p-value: β4 = β5 0.0022∗∗∗ 0.0004∗∗∗ 0.0007∗∗∗ 0.3145

Implied marginal effect of the Culture Wedge on outcome:

at shock = −1 −0.0105∗∗ −0.0074 −0.0732 −0.0759

at shock = 0 0.0058∗ 0.0073∗∗ 0.0391 −0.0967∗∗

at shock = +1 0.0135∗∗ 0.0167∗∗∗ 0.1728∗∗∗ 0.0327

Controls Yes Yes Yes Yes

Stratum-year FE Yes Yes Yes Yes

N 1,315 1,317 1,317 1,317
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(1) (2) (3) (4)
Dep. var. Return on

Assetst+2

Profit
Margint+2

Labor
Productivityt+2

Employee
Turnovert+2

Panel C. Moderator = Foreign Equity Ownership
Culture Wedge 0.0061** 0.0087*** 0.0759*** -0.0763*

(0.003) (0.003) (0.029) (0.040)
Moderator 0.0002 0.0001 0.0030 -0.0056***

(0.000) (0.000) (0.002) (0.002)
Culture Wedge × Moderator 0.0001 0.0000 0.0002 0.0014

(0.000) (0.000) (0.001) (0.001)
N 1673 1673 1673 1673
Sum of weights 16664 16664 16664 16664
Adjusted R2 0.364 0.377 0.608 0.483

Panel D. Moderator = Foreign Top Shareholder
Culture Wedge 0.0068*** 0.0087*** 0.0810*** -0.0589

(0.002) (0.003) (0.029) (0.037)
Moderator 0.0185 0.0326** 0.4024* -0.2391

(0.017) (0.015) (0.214) (0.173)
Culture Wedge × Moderator 0.0022 0.0084 -0.0167 -0.0927

(0.013) (0.008) (0.069) (0.141)
N 1673 1673 1673 1673
Sum of weights 16664 16664 16664 16664
Adjusted R2 0.363 0.380 0.609 0.478

Panel E. Moderator = Listed Parent Firm
Culture Wedge 0.0150*** 0.0140*** 0.1164*** -0.1123

(0.004) (0.004) (0.039) (0.068)
Moderator -0.0097 0.0109 -0.1765 0.1212

(0.011) (0.018) (0.137) (0.197)
Culture Wedge × Moderator -0.0122** -0.0034 -0.0320 -0.0338

(0.006) (0.007) (0.061) (0.108)
N 664 664 664 664
Sum of weights 8233 8233 8233 8233
Adjusted R2 0.408 0.312 0.561 0.464

Controls ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓
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Table 12: ESG labor-relations scores and culture climate.
Panel A maps published social-rating attributes from MSCI ESG KLD, S&P Global Ratings,

and Bloomberg to variables available in the Korea Labor Institute’s Workplace Panel Survey.

Columns 1–3 indicate which rater includes each attribute; column 4 lists the corresponding WPS

variable code(s); column 5 reports survey-wave availability. For each rater, we construct a do-it-

yourself (DIY) social score as the unweighted sum of the associated WPS indicator components.

Panel B reports summary statistics for the resulting scores; the actual MSCI ESG KLD employee-

relations score is from the matched sample (Internet Appendix Section OF.5). Panel C reports

correlations between these scores and culture-climate measures: Culture Wedge, Employee-Reported

Culture Climate, and Manager-Reported Culture Climate (the first principal component of, respec-

tively, employee–manager differences, employee responses, and management responses to the four

culture items in Table 2). Panel D reports OLS regressions of each external ESG measure on

relational-climate components, with the same standard controls as the main tables [ln(revenue),

ln(employees), ln(establishment age), long-term debt / assets, PP&E / assets, intangibles / assets,

ln(per-employee labor expense)] and stratum-by-year fixed effects; observations are probability-

weighted by p wgt and standard errors are clustered at the establishment level. The MSCI ESG

KLD Employee score is a labor-relations component of KLD’s broader social pillar.

Panel A. DIY Score construction

(1) (2) (3) (4) (5)
MSCI S&P Bloomberg WPS Variable Codes Survey Years

Labor Management
Equal Treatment ✓ ✓ ✓ dq5002r13 2005-2019
Workforce Diversity ✓ ✓ ✓ dq5003 2005-2019
Employee Engagement Effort ✓ ✓ dq2016, dq4001r10 2005-2019

Health and Safety

Industrial Accident ✓ ✓ ✓
fq5901, fq5902 2005-2013

fq5001, fq5005, fq5009 2015-2019

Human Capital Development
Job Training ✓ ✓ ✓ eq1902 2005-2013

eq1007 2015-2019

Supply Chain
Social Supply Chain Management ✓ ✓ aq3026, aq3029 2007-2019

Community
Support for Local Community ✓ ✓ ✓ aq2909 2007-2013

Vision and Strategy
Business Ethics Policy ✓ aq2907 2007-2013
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Panel B. Score summary statistics

Variable N Mean Median S.D. 25th pct 75th pct

DIY MSCI ESG KLD 95 7.023 7.000 1.135 6.000 8.000
DIY S&P Global Ratings 270 5.765 6.000 0.910 5.000 6.000
DIY Bloomberg 95 5.941 6.000 1.279 5.000 7.000
MSCI ESG KLD Employee 27 27.487 27.860 8.960 20.990 34.570

Panel C. Correlations with culture measures

(1) (2) (3)
Culture
Perception
Gap

Employee-
Reported
Culture
Climate

Manager-
Reported
Culture
Climate

DIY MSCI ESG KLD -0.1790** 0.1404 0.3725***
DIY S&P Global Ratings -0.1153** -0.0180 0.1107 **
DIY Bloomberg -0.2065** 0.1088 0.3632***
MSCI ESG KLD Employee -0.5536*** 0.0327 0.4981***
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Panel D. Regression evidence

Dependent variable: external ESG / social score

(1) (2) (3) (4)

Employee Manager Culture Wedge Horse

only only only race

MSCI ESG KLD Employee (actual matched sample)

Employee-Reported Climate 0.4567∗∗∗

(0.0946)

Manager-Reported Climate 0.4986∗∗∗ 0.4669∗∗∗

(0.1240) (0.1180)

Culture Wedge 0.4274 0.3352

(0.3176) (0.2323)

N 39 39 39 39

DIY MSCI ESG KLD

Employee-Reported Climate 0.2886∗∗

(0.1421)

Manager-Reported Climate 0.4123∗∗∗ 0.4351∗∗∗

(0.1057) (0.1170)

Culture Wedge −0.1145 0.0766

(0.1262) (0.1428)

N 76 76 76 76

DIY S&P Global Ratings

Employee-Reported Climate 0.1399∗∗∗

(0.0414)

Manager-Reported Climate 0.1177∗∗∗ 0.1623∗∗∗

(0.0387) (0.0427)

Culture Wedge 0.0014 0.1007∗

(0.0489) (0.0514)

N 244 244 244 244

DIY Bloomberg

Employee-Reported Climate 0.2672∗

(0.1418)

Manager-Reported Climate 0.4121∗∗∗ 0.4254∗∗∗

(0.1268) (0.1319)

Culture Wedge −0.1423 0.0446

(0.1313) (0.1398)

N 76 76 76 76

Controls Yes Yes Yes Yes

Stratum-by-year FE Yes Yes Yes Yes
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Table A1: Variable definitions.
This table defines establishment-level variables used in the analysis. Variables come from the Korea

Labor Institute’s Workplace Panel Survey (WPS) and, where indicated, from firm-level financials

allocated to establishments (Internet Appendix Section OA). Survey-based variables correspond to

the items listed in Table 2. WPS variable codes appear in parentheses or after colons.

Variable Name Definition

Relational Wedge First principal component (PC1) of the eight employee–manager
response differences to the common labor–management relations
questions. Item-level differences are computed as employee
(pq3006–pq3013) minus manager (mq2009–mq2016).

Employee-Reported Rela-
tional Climate

PC1 of employee responses to the same eight questions (pq3006–
pq3013).

Manager-Reported Rela-
tional Climate

PC1 of manager responses to the same eight questions (mq2009–
mq2016).

Culture Wedge PC1 of employee–manager differences on the four culture items:
(pq3008–pq3011)− (mq2011–mq2014).

Policy Wedge PC1 of employee–manager differences on the two policy items:
(pq3006, pq3007)− (mq2009,mq2010).

Dispute Wedge PC1 of manager–employee differences on the two dispute items:
(mq2015,mq2016)− (pq3012, pq3013).

Employee-Reported Culture
Climate

PC1 of employee responses to the four culture items (pq3008–
pq3011).

Manager-Reported Culture
Climate

PC1 of manager responses to the four culture items (mq2011–
mq2014).

Return on Assets Earnings before interest and taxes (EBIT) divided by total assets:
(fpq2021 + fpq2020)/fpq4002.

Profit Margin EBIT divided by sales: (fpq2021 + fpq2020)/fpq2001.
Labor Productivity EBIT plus payroll divided by payroll, where payroll includes total

salaries, retirement benefits, and welfare expenses: (fpq2021 +
fpq2020 + fpq5001)/fpq5001.

Employee Turnover Log of one plus the number of employees who leave or join: ln(1+
epq8035 + epq8005).

Establishment Size Log of one plus sales: ln(1 + fpq2001).
Employment Size Log of one plus employment: ln(1 + epq1011).
Establishment Age Log of one plus the number of years since foundation: ln(1 +

w age).
Leverage Total debt divided by total assets: fpq4030/fpq4002.
Capital Intensity Property, plant, and equipment (PP&E) divided by total assets

(fpq4004/fpq4002).
Intangible Investment Intangible assets divided by total assets: fpq4018/fpq4002.
Per-Employee Wage Log of one plus payroll divided by employment, where payroll

includes total salaries, retirement benefits, and welfare expenses:
ln(1 + fpq5001/epq1011).

Capital Expenditure Change in PP&E scaled by assets: (fpq4004−fpq4003)/fpq4002,
where fpq4003 is prior-year PP&E.
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Variable Name Definition

# Outgoing Employees Log of one plus the number of employees who leave: ln(1 +
epq8035).

# Incoming Employees Log of one plus the number of employees who join: ln(1+epq8005).
# Incoming Regular Em-
ployees

Log of one plus the number of regular employees who join: ln(1+
epq8001)

# Incoming Temporary Em-
ployees

Log of one plus the number of temporary employees who join:
ln(1 + epq8005− epq8001)

# Incoming Experienced
Regular Employees

Log of one plus the number of employees who join with relevant
work experience: ln(1 + epq8021)

# Incoming Inexperienced
Regular Employees

Log of one plus the number of employees who join without relevant
work experience: ln(1 + epq8001− epq8021)

Labor Intensity Inverse of capital intensity. Total assets divided by PP&E:
fpq4002/fpq4004.

Agreement on Wage Issues One if labor and management reach an agreement on wage-related
issues (e.g., wage freeze), and zero otherwise (bq2009r1).

Agreement on Working Con-
ditions

One if labor and management reach an agreement on working-
conditions issues (e.g., flexible hours, job reassignment), and zero
otherwise (bq2009r2).

Agreement on Job Security One if labor and management reach an agreement on job-security
provisions (e.g., employment guarantees for regular employees),
and zero otherwise (bq2010r3).

# Wage-Bargaining Meet-
ings

Total number of wage-bargaining meetings: mq3013 +mq3014.

∆eW Employees’ proposed wage-increase rate (mq3018).
∆mW Management’s proposed wage-increase rate (mq3017).
∆W ∗ Agreed wage-increase rate (mq3019).
Work to Rule One if a work-to-rule action occurs during collective bargain-

ing over wages or the collective agreement, and zero otherwise
(mq4002).

Strike One if an industrial action occurs during collective bargaining over
wages or the collective agreement (strike or work-to-rule), and zero
otherwise (mq4001 or mq4002).

Industry or Regional Union One if the union is industry-wide, regional, or another non-
enterprise form, and zero if it is an enterprise union (pq1002).

Foreign Sales Share Share of sales generated from foreign markets (aq3006).
Foreign Equity Ownership Share of equity held by foreign shareholders (aq2005).
Foreign Top Shareholder One if the largest shareholder is a foreign investor, and zero oth-

erwise (aq2007r7).
Listed Parent Firm One if the establishment belongs to a parent firm listed on KOSPI,

KOSDAQ, or KONEX, and zero otherwise (aq2003).
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OA Workplace Panel Survey

The Workplace Panel Survey (WPS) provides a broad range of variables that quantify the

characteristics of establishments employing 30 or more regular employees. The WPS has

been administered biennially since 2005; this study uses waves WPS2005–WPS2019, the

pre-pandemic operating window for which we have a stable cross-version definition of fi-

nancial outcomes. Subsequent waves through WPS2023 have been released, with WPS2025

planned; financial backfill across versions has changed measured outcomes for some pre-

2019 establishment-years, motivating our use of the WPS2005–WPS2019 sample for our

pre-specified design. Establishments are selected through stratified random sampling, and

once sampled they remain in the panel unless they cease operations.

The Korean Labor Institute (KLI), a government-funded research body, conducts the

surveys, codes variables using responses, and releases updated WPS versions every two

years. The KLI defines strata based on 12 industries, five regions, and four size groups

for the 2005–2013 waves, and on 10 industries and four size groups (with revised employ-

ment thresholds) for the 2015–2019 waves. The full industry-to-KSIC mapping is included

in the replication package. The five regions used through 2013 are Seoul, Gyeonggi/Incheon,

Gangwon/Chungcheong, Jeolla/Jeju, and Gyeongsang. The size groups are 30–99, 100–299,

300–999, and 1,000+ regular employees through 2013, and 30–99, 100–299, 300–499, and

500+ from 2015 onward. The WPS uses two respondent instruments—a management-side

instrument (HR/labor relations) and an employee-representative instrument—with consoli-

dations after 2015. We exclude agricultural, forestry, fishery, and mining industries; public-

sector establishments; and sole proprietors, focusing on corporations.

The WPS is implemented biennially via face-to-face interviews using the Computer As-

sisted Personal Interviewing (CAPI) system. Participation is mandatory under Articles 25

and 26 of the Korean Statistics Act; non-compliance carries fines of up to KRW 1 million

under Article 41. Responses are anonymous, minimizing the risk of respondent identification

and supporting truthful disclosure. While respondents within an establishment may change

across waves, the KLI follows up and validates responses, providing some robustness against

respondent-specific reporting effects.

Financial-statement figures are collected at the firm level and converted to establishment-

level figures for multi-unit establishments where possible. The WPS variable transr provides

the ratio of an establishment’s sales to total firm sales; where this ratio is unavailable, transr

takes on the inverse of the number of multi-unit establishments comprising the parent firm.

Financial figures are scaled accordingly. The WPS documentation cautions that this conver-

sion is an auxiliary tool and cannot perfectly transform firm-level financial information into
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establishment-level information, which is why we describe financial outcomes as operating

outcomes associated with the sampled establishment or its reporting unit.

In every analysis, observations are weighted by the inverse of their sampling probabil-

ity, accounting for representativeness. Within a regression framework, probability weights

correct each establishment’s contribution to point estimates and standard errors. The KLI

further adjusts probability weights to account for survival likelihood and non-response in

subsequent surveys.

OB Formal Derivation of the Reporting Framework

This appendix provides the formal derivation summarized in Section 2.2. Relational climate

has dimensions k ∈ {1, . . . , K}. Management’s contemporaneous assessment in dimension k

is θk ∈ [0, 1]. Each individual employee receives a noisy signal of the climate,

sik = θk + δk + εik, (3)

where δk is a systematic worker-side wedge and εik ∼ N (0, σ2
k) is idiosyncratic reporting

noise. Let θ̂ik ≡ E[θk | sik]. Under a linear-Gaussian structure, θ̂ik is an affine function

of sik (Holmström, 1999). We normalize so that θ̂ik inherits the mean shift δk and has

cross-employee dispersion proportional to σ2
k.

Effort is

ei = e0 + λ
K∑
k=1

ω(σ2
k) θ̂ik, (4)

where e0 is baseline (contractual) effort, λ > 0 is the responsiveness of effort to perceived

climate, and the weight ω(σ2
k) is increasing in interpretive softness. Output is

Y = AN E[ei] − ϕ

2
N Var(ei), (5)

where N is the number of employees, A > 0, and ϕ > 0. Under independent reporting errors,

E[ei] = e0 + λ
K∑
k=1

ω(σ2
k)(θk + δk), Var(ei) = λ2

K∑
k=1

ω(σ2
k)

2σ2
k.

Substituting yields

Y = AN

(
e0 + λ

K∑
k=1

ω(σ2
k)(θk + δk)

)
− ϕ

2
Nλ2

K∑
k=1

ω(σ2
k)

2σ2
k. (6)
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The three predictions in Section 2.2 follow directly: (i) ∂Y/∂δk = ANλω(σ2
k) > 0; (ii) if

ω′(·) > 0, then ∂2Y/(∂δk ∂σ
2
k) > 0; (iii) for σ2

k′ > σ2
k′′ , |∂Y/∂δk′ | > |∂Y/∂δk′′ |.

A note on identification of σ2
k. Because the WPS observes a single management-side

respondent and a single employee representative per establishment-year, we do not mea-

sure within-establishment dispersion across individual workers. We therefore use σ2
k only

to discipline cross-dimension comparisons (Prediction 2)—that is, to motivate the empirical

contrast across culture, policy, and dispute domains—rather than to estimate worker-level

reporting heterogeneity directly.

OC Measurement Robustness

This appendix collects measurement-robustness checks: industry definitions, supplementary

descriptive statistics, item-level cultural wedges, alternative outcome and wedge definitions,

robustness to control choices, persistence diagnostics, and sampling-cohort splits.

OC.1 Industry Definitions

KLI sampling strata are based on 12 industries, five regions, and four size groups in the

2005–2013 waves, and on 10 industries and four size groups in the 2015–2019 waves. The

full KLI-to-KSIC industry mapping is included in the replication package.

OC.2 Cultural Elements: Item-Level Wedges

OC.3 Robustness to Alternative Outcome and Wedge Definitions
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Table OC1: Cultural elements and establishment outcomes.
This table reports stratum-by-year fixed-effects estimates of Equation 1 for next-wave outcomes.

Outcomes are Return on Assets (Panel A), Profit Margin (Panel B), Op. value added/payroll

(Panel C), and Employee Turnover (Panel D) (Table 5). Columns 1–2 use Employee-Reported

Culture Climate and Manager-Reported Culture Climate, constructed as the first principal compo-

nent of the four culture items in Table 2. Columns 3–6 replace these indices with item-level cultural

wedges (employee minus manager responses) for Promise Keeping, Mutual Trust, Information Shar-

ing, and Joint Decision-Making. Controls follow Table 5. All variables are defined in Table A1.

The sample spans 2005–2019 and is probability-weighted (Figure 1). Cluster-robust standard errors

at the establishment level (parentheses). ***, **, and * denote statistical significance at the 1%,

5%, and 10% levels.

(1) (2) (3) (4) (5) (6)
Ind. var. Employee-

Reported
Culture
Climate

Manager-
Reported
Culture
Climate

Culture
Wedge:
Promise
Keeping

Culture
Wedge:
Mutual
Trust

Culture
Wedge:

Information
Sharing

Culture
Wedge:
Joint

Decision
Making

Panel A. Dependent variable = Return on Assetst+2

0.0047∗∗ -0.0019 0.0115** 0.0121*** 0.0135*** 0.0090*
(0.002) (0.002) (0.005) (0.004) (0.004) (0.005)

Adjusted R2 0.356 0.350 0.357 0.358 0.363 0.355

Panel B. Dependent variable = Profit Margint+2

0.0049∗ -0.0039 0.0162** 0.0108** 0.0202*** 0.0132**
(0.003) (0.003) (0.007) (0.005) (0.005) (0.006)

Adjusted R2 0.371 0.369 0.375 0.371 0.383 0.373

Panel C. Dependent variable = Labor Productivityt+2

0.0531∗ -0.0235 0.1264** 0.0682 0.2040*** 0.1278**
(0.030) (0.023) (0.063) (0.052) (0.052) (0.059)

Adjusted R2 0.604 0.602 0.604 0.602 0.612 0.605

Panel D. Dependent variable = Employee Turnovert+2

-0.0538∗ 0.0056 -0.0036 -0.1606* -0.0888 -0.1726***
(0.032) (0.031) (0.076) (0.084) (0.078) (0.063)

Adjusted R2 0.477 0.474 0.474 0.480 0.476 0.481

Controls ✓ ✓ ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓ ✓ ✓
N 1673 1673 1673 1673 1673 1673
Sum. of weights 16664 16664 16664 16664 16664 16664
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Table OC2: Robustness to alternative outcome and wedge definitions.
This table reports stratum-by-year fixed-effects estimates of Equation 1 for next-wave outcomes.

Panel A replaces the overall wedge with an alternative defined as Employee-Reported Relational

Climate minus Manager-Reported Relational Climate (Table 3) and re-estimates the baseline spec-

ification in Table 5, Panels A–D, column 1. Panel B redefines productivity as output/payroll using

alternative output measures—sales (col. 1), cost of goods sold (col. 2), gross profit (col. 3), and

SG&A (col. 4)—and re-estimates Table 5, Panel C, column 1. Panel C measures employee flows as

shares of employment rather than ln(1 + count) for each employee category and re-estimates Ta-

ble 8. Controls follow Table 5. All variables are defined in Table A1. The sample spans 2005–2019

and is probability-weighted (Figure 1). Cluster-robust standard errors at the establishment level

(parentheses). ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels.

Panel A. Alternative overall wedge measure

(1) (2) (3) (4)
Dep. Var. Return on

assetst+2

Profit
margint+2

Labor
productivityt+2

Employee
turnovert+2

Employee-Perceived Culture 0.0061*** 0.0082*** 0.0704*** -0.0542*
- Management-Perceived Culture (0.002) (0.003) (0.025) (0.033)

Controls ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓
N 1673 1673 1673 1673
Sum of weights 16664 16664 16664 16664
Adjusted R2 0.361 0.378 0.607 0.477

Panel B. Alternative productivity measures

(1) (2) (3) (4)
Dep. Var. Sales /

Payrollt+2

COGS /
Payrollt+2

Gross profit /
Payrollt+2

SG&A /
Payrollt+2

Culture Wedge 0.1485 -0.0298 0.0877** 0.0242
(0.145) (0.083) (0.035) (0.017)

Controls ✓ ✓ ✓ ✓
Lagged dep. var. ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓
N 1673 1634 1634 1664
Sum of weights 16664 16242 16242 16509
Adjusted R2 0.796 0.861 0.778 0.882
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Panel C. Alternative employee-flow measures (shares)

(1) (2) (3) (4) (5) (6)
Dep. var. %

Outgoing
employeest+2

%
Incoming
employeest+2

%
Incoming
regular

employeest+2

%
Incoming
temporary
employeest+2

%
Incoming
experi-
enced
regular

employeest+2

%
Incoming
inexperi-
enced
regular

employeest+2

Culture Wedge -0.0039 -0.0063* -0.0075** 0.0132* 0.0001 -0.0076***
(0.003) (0.003) (0.003) (0.007) (0.001) (0.003)

Controls ✓ ✓ ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓ ✓ ✓
N 1434 1434 1434 1434 1434 1434
Sum of weights 15177 15177 15177 15177 15177 15177
Adjusted R2 0.233 0.261 0.233 0.202 0.296 0.194

OC.4 Non-Persistence

A maintained assumption behind the design is that the wedge reflects transitory worker-side

reporting differences rather than a fixed establishment type. Internet Appendix Table OC3

reports rank-transition matrices across consecutive biennial waves: the Relational Wedge

and Employee-Reported Relational Climate are non-persistent (the diagonal entry is not the

largest in every row), while Manager-Reported Relational Climate is persistent.

OD Construct Validity of the Bilateral Wedge

This appendix collects construct-validity checks for the Culture Wedge: leave-one-item-out

reconstructions, PCA stability across waves, an intuitive four-cell classification, the full joint

employee–manager horse race, and a sample comparison between the Table 5 regression

sample and the placebo-eligible sample used in Tables 6 and 7.

OD.1 Leave-One-Item-Out Culture Wedge

A standard concern with PCA-derived measures is that the result might be driven by a

single dominating item, with the other items contributing only noise. We address this by

rebuilding the culture wedge using only three of the four item-level differences at a time.

For each of the four culture items (promise keeping, mutual trust, information sharing, joint

decision-making), we drop that item and construct an alternative culture wedge as the first
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Table OC3: Rank transitions across survey waves.
This table reports transition matrices from the current wave (rows) to the next wave (columns).

Establishments are assigned within stratum-year to quartiles of the Relational Wedge (Panel A),

Employee-Reported Relational Climate (Panel B), or Manager-Reported Relational Climate

(Panel C) (Table 3). The sample is restricted to stratum-years with at least four establishments.

The bottom row reports the share of establishments in each origin quartile. Entries are percentages.

Cell shading indicates probability intervals [0,10), [10,20), [20,30), [30,40), and [40,50). The sample

spans 2005–2019 (Figure 1). ***, **, and * denote statistical significance at the 1%, 5%, and 10%

levels.

Panel A: Relational Wedge 1 2 3 4

1 42.8 24.4 17.9 14.9
2 35.6 25.9 24.1 14.4
3 23.1 26.5 30.7 19.8
4 27.6 21.9 25.2 25.2

% Establishments 33.8 24.8 23.7 17.8

Panel B. Employee-Reported Relational Climate 1 2 3 4

1 45.6 25.6 17.9 11.0
2 32.6 29.8 22.9 14.7
3 27.9 25.2 29.1 17.8
4 24.2 21.1 24.7 29.9

% Establishments 34.3 25.8 23.0 16.9

Panel C. Manager-Reported Relational Climate 1 2 3 4

1 46.9 24.7 19.4 9.0
2 31.9 32.6 23.6 11.8
3 24.1 24.1 33.3 18.4
4 16.8 20.0 21.6 41.6

% Establishments 32.3 25.8 24.2 17.6

principal component of the remaining three item-level employee-minus-manager differences.

We standardize each wedge to unit standard deviation and re-estimate the Table 5 baseline.

The four culture items contribute similarly to the full PCA: variance explained is 68.7%,

with loadings ranging from 0.481 (promise keeping) to 0.532 (information sharing).

Table OD1 reports the results. The maximum deviation of any leave-out coefficient from

the full-wedge coefficient is 17–22% for the three financial-performance outcomes. All four

leave-out specifications retain the same statistical significance as the full wedge for ROA,

profit margin, and operating value added per payroll. Information sharing has the highest

loading on the full PCA, and dropping it produces the smallest leave-out coefficient, but

the estimate remains significant at the 5% level for all three financial outcomes. Counter-
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intuitively, dropping mutual trust produces the largest leave-out coefficients, ruling out the

concern that a single item dominates: if anything, mutual trust appears to add noise rela-

tive to the other three items. No single item drives the result; the culture wedge captures a

multi-dimensional relational climate construct.

Table OD1: Leave-one-item-out culture wedge.
Each row reports the Table 5 baseline regression coefficient on a culture wedge constructed by

dropping one of the four culture items and rebuilding as the first principal component of the

remaining three item-level employee-minus-manager differences. Row 1 (Full 4-item culture wedge)

uses all four items. All wedges are standardized to unit standard deviation in the regression sample,

so coefficients are directly comparable as effects of a one-standard-deviation change in the wedge;

therefore the row-1 coefficients in this table are not identical to Table 5, column 4, which reports the

unstandardized cultural wedge. Same controls, fixed effects, weighting, and lagged DV as Table 5.

Cluster-robust standard errors at the establishment level (parentheses). ***, **, and * denote

statistical significance at the 1%, 5%, and 10% levels. No single item drives the result.

Dependent variable: yi,t+2

(1) (2) (3) (4)

ROA Profit margin Labor prod. Turnover

Full 4-item culture wedge 0.0103∗∗ 0.0154∗∗∗ 0.1306∗∗∗ −0.0774

(0.0043) (0.0052) (0.0448) (0.0597)

Drop: Promise keeping 0.0104∗∗ 0.0151∗∗∗ 0.1319∗∗∗ −0.0972

(0.0042) (0.0050) (0.0438) (0.0641)

Drop: Mutual trust 0.0115∗∗ 0.0177∗∗∗ 0.1544∗∗∗ −0.0555

(0.0047) (0.0057) (0.0489) (0.0581)

Drop: Information sharing 0.0086∗∗ 0.0127∗∗ 0.1023∗∗ −0.0921

(0.0042) (0.0052) (0.0453) (0.0572)

Drop: Joint decision-making 0.0099∗∗ 0.0145∗∗∗ 0.1205∗∗∗ −0.0587

(0.0039) (0.0048) (0.0409) (0.0592)

Max % deviation from full 17.0% 17.5% 21.6% 28.3%

N 1,496 1,498 1,498 1,498

OD.2 Stability of the Wedge across Waves

The WPS sampling structure changed in 2015, raising the concern that our PCA-built wedge

measure might capture a measurement artifact rather than a stable construct. We test

stability by regressing the PCA wedge on the simple difference Diffi,t = culture employeei,t−
culture employeri,t separately by wave and testing equality of slopes via a joint Wald test.

Year-specific correlations between the PCA wedge and the simple difference range from 0.93

to 0.95 (pooled correlation 0.94), with year-specific slopes lying in [0.895, 0.971]. The Wald
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test formally rejects exact equality of slopes at the 5% level (p = 0.033), but the deviations

are economically tiny: the maximum gap between any year-specific slope and the pooled

slope is approximately 0.08 on a base of 0.94. The 2015 slope (0.902) is essentially identical

to the 2013 slope (0.895), addressing the WPS-redesign concern directly. The PCA structure

is stable across waves.

Table OD2: Stability of the wedge across waves.
This table tests whether the PCA-derived wedge measure is structurally consistent across WPS

waves, addressing the concern that the 2015 redesign might have introduced a measurement

break. We regress the PCA-built wedge on the simple difference Diffi,t = culture employeei,t −
culture employeri,t separately by wave. The 2015 slope (0.902) is virtually identical to the 2013

slope (0.895). The Wald test rejects exact equality of slopes at the 5% level, but deviations are

economically tiny. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels.

Wave N corr(CW,Diff) α β (slope)

2005 535 0.9462 −0.080 0.971 (0.014)

2007 477 0.9337 −0.053 0.926 (0.016)

2009 473 0.9298 −0.171 0.909 (0.017)

2011 479 0.9355 0.062 0.910 (0.016)

2013 481 0.9290 0.002 0.895 (0.016)

2015 721 0.9286 0.007 0.902 (0.013)

2017 660 0.9433 0.031 0.912 (0.013)

2019 641 0.9351 0.069 0.912 (0.014)

Pooled 4,467 0.9377 — —

Wald test: equality of year-specific slopes

F -statistic (df = 7, ∞): 2.18

p-value: 0.0330

OD.3 Four-Cell Employee–Manager Classification

This subsection supports the discussion in Section 5.5. As an intuitive complement to the

joint horse race (Table 6, Panel A), we partition the sample into four cells based on within-

stratum-year median splits of the employee-side and manager-side culture climate scores:

HH (above median on both, shared positive climate), HL (above median on employee side,

below on manager side—a positive wedge), LH (below on employee side, above on manager

side—a negative wedge), and LL (below median on both, the omitted reference). Because

the underlying culture scores inherit mass points from the discrete five-point Likert response

scale, ties at the within-stratum-year median are assigned to the low category; this is why

the LL cell is larger than 25% (cell shares are approximately 17% for HH, 15% for HL, 13%
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for LH, and 55% for LL).

Table OD3 reports the regression coefficients on the three cell dummies along with Wald

tests for the two substantive directional contrasts: HL = LH (positive wedge versus negative

wedge) andHL = HH (positive wedge versus shared positive climate). The Wald test rejects

HL = LH at p = 0.019 for ROA, p = 0.003 for profit margin, and p = 0.057 for operating

value added per payroll. The point estimate on HL (positive wedge) is the largest in the

table for the three financial outcomes; the point estimate on LH (negative wedge) is the

smallest. The shared-positive-climate cell (HH) is statistically zero across all four outcomes.

We cannot, however, reject equality between the positive-wedge and shared-positive-climate

cells (HL = HH, p-values 0.18 to 0.42), so the table should not be read as proving that the

positive wedge dominates shared positive climate. The four-cell evidence is consistent with

the joint decomposition in the main text but less statistically sharp.

Table OD3: Four-cell employee–manager classification.
This table reports a four-cell classification of establishments based on within-stratum-year median

splits of the employee-side and manager-side culture climate scores. The Wald rows test equality

of the HL versus LH cells (positive wedge versus negative wedge) and the HL versus HH cells

(whether positive wedge differs from a shared-positive-climate state). Same controls, fixed effects,

weighting, and lagged dependent variable as Table 5. Cluster-robust standard errors at the estab-

lishment level (parentheses). ***, **, and * denote statistical significance at the 1%, 5%, and 10%

levels.

Dependent variable: yi,t+2

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

HH (high emp, high mgr) 0.0103 0.0035 0.0579 0.1087

(0.0084) (0.0127) (0.1195) (0.1339)

HL (high emp, low mgr — positive wedge) 0.0216∗ 0.0279∗ 0.1855 −0.1280

(0.0123) (0.0147) (0.1414) (0.1538)

LH (low emp, high mgr — negative wedge) −0.0156 −0.0230∗ −0.0745 0.1409

(0.0101) (0.0123) (0.1052) (0.2044)

LL (low emp, low mgr) omitted reference category

Wald: HL = LH, p-value 0.019∗∗ 0.003∗∗∗ 0.057∗ 0.157

Wald: HL = HH, p-value 0.419 0.182 0.391 0.221

N 1,496 1,498 1,498 1,498
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OD.4 Joint Employee–Manager Horse Race: Full Specification

Table OD4 reports the full 12-column joint horse race underlying Table 6, Panel A. For each

of the four outcomes, columns (1) and (2) report the employee-only and manager-only spec-

ifications, and column (3) reports the joint specification, including both employee-side and

manager-side culture climate. Columns (1) for the four outcomes show that the employee-side

culture climate enters with a small positive coefficient on its own and is marginally significant

for ROA and operating value added per payroll. Columns (2) show that the manager-side

culture climate enters with a small negative coefficient on its own and is marginally signif-

icant for profit margin. Column (3) shows the substantive finding: when both sides enter

jointly, the magnitudes increase materially in absolute value and the two coefficients take

statistically mirror-image values. This pattern is consistent with the bilateral-wedge con-

struct: the predictive content of either side’s stand-alone report is partly absorbed by the

other side’s report through omitted-variable correlation, and the contrast between the two

sides is the irreducible signal.

Table OD4: Joint employee–manager culture horse race: full specification.
This table reports the full 12-column joint horse race. For each of the four outcomes, columns (1)

and (2) report the employee-only and manager-only specifications; column (3) reports the joint

specification with both sides. Same controls, fixed effects, weighting, and lagged dependent variable

as Table 5. Cluster-robust standard errors at the establishment level (parentheses). ***, **, and *

denote statistical significance at the 1%, 5%, and 10% levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3)

Employee Culture 0.0032∗ 0.0058∗∗ 0.0036 0.0080∗∗ 0.0470∗ 0.0766∗∗ −0.0419 −0.0540

(0.0019) (0.0024) (0.0028) (0.0033) (0.0279) (0.0306) (0.0314) (0.0375)

Manager Culture −0.0026 −0.0054∗ −0.0052∗ −0.0089∗∗∗ −0.0241 −0.0605∗∗ −0.0010 0.0247

(0.0022) (0.0028) (0.0027) (0.0032) (0.0222) (0.0250) (0.0301) (0.0355)

p: βE = βM 0.020∗∗ 0.003∗∗∗ 0.004∗∗∗ 0.221

p: βE + βM = 0 0.853 0.755 0.585 0.399

N 1,496 1,496 1,496 1,498 1,498 1,498 1,498 1,498 1,498 1,498 1,498 1,498

OD.5 Formal Domain Wald Tests: Culture vs. Policy and Dispute

Table OD5 reports the Table 5 baseline regression with the three domain wedges—Culture,

Policy, and Dispute—entered jointly, together with formal Wald tests of equality between the

Culture Wedge coefficient and each of the policy and dispute coefficients individually, with
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their average, and a joint test that the policy and dispute coefficients are simultaneously

zero. Across the three financial-performance outcomes, the Culture Wedge coefficient is

statistically distinguishable from the policy coefficient at the 5% level or better, from the

dispute coefficient at the 10% level or better (1% for operating value added per payroll),

and from their average at the 5% level or better. A striking secondary finding: the policy

coefficient is itself negative and statistically significant for ROA (β̂ = −0.0097, p < 0.05)

and marginally significant for profit margin (β̂ = −0.0100, p < 0.10), consistent with the

substantive interpretation that more aggressive employee-relative-to-manager assertiveness

on policy items—where the wedge captures demands rather than relational quality—carries

opposite-signed predictive content from the cultural domain. Turnover is the noisy exception:

the Wald tests do not reject equality, consistent with our reading that the financial outcomes

are the sharpest evidence on the bilateral-measurement claim.

Table OD5: Joint domain decomposition: culture, policy, and dispute wedges.
This table reports the Table 5 baseline regression with the three domain wedges entered jointly.

The bottom rows report Wald tests comparing the Culture Wedge coefficient with each of the policy

and dispute coefficients individually, with their average, and a joint test that the policy and dispute

coefficients are simultaneously zero. Same controls, fixed effects, weighting, and lagged dependent

variable as Table 5. Cluster-robust standard errors at the establishment level (parentheses). ***,

**, and * denote statistical significance at the 1%, 5%, and 10% levels.

ROA Profit margin Op. value added/payroll Turnover
(1) (2) (3) (4)

β̂ Culture Wedge 0.0074∗∗ 0.0108∗∗∗ 0.0938∗∗∗ −0.0425
(0.0029) (0.0036) (0.0297) (0.0375)

β̂ Policy Wedge −0.0097∗∗ −0.0100∗ −0.0440 0.0255
(0.0042) (0.0053) (0.0459) (0.0490)

β̂ Dispute Wedge 0.0037 0.0022 −0.0355 −0.0391
(0.0043) (0.0028) (0.0319) (0.0553)

Wald tests

p-value: Culture = Policy 0.005∗∗∗ 0.009∗∗∗ 0.027∗∗ 0.316
p-value: Culture = Dispute 0.508 0.083∗ 0.009∗∗∗ 0.962
p-value: Culture = avg(Policy, Dispute) 0.027∗∗ 0.013∗∗ 0.005∗∗∗ 0.520
p-value: Policy = Dispute = 0 (joint) 0.072∗ 0.121 0.294 0.744

N 1,496 1,498 1,498 1,498

OD.6 Signed Wedge vs. Absolute Disagreement vs. Mean Culture

Table OD6 tests whether the predictive content of the Culture Wedge is directional—a

positive employee-minus-manager signal—or whether it merely reflects generic employee-
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manager disagreement. The signed Culture Wedge enters alongside its absolute value (cap-

turing disagreement of either sign) and the mean culture climate (E + M)/2. Across the

three financial-performance outcomes, the signed wedge retains its baseline magnitude and

significance (p < 0.05), while absolute disagreement and mean culture are statistically zero.

The result is directional, not a generic disagreement effect.

Table OD6: Signed wedge vs. absolute disagreement vs. mean culture.
This table reports the Table 5 baseline with the signed Culture Wedge (β̂1), absolute disagreement

|CW| (β̂2), and mean culture (E+M)/2 (β̂3) entered jointly. The signed wedge retains its baseline

magnitude and significance, while absolute disagreement and mean culture are statistically zero

across all four outcomes. Same controls, fixed effects, weighting, and lagged dependent variable as

Table 5. Cluster-robust standard errors at the establishment level (parentheses). ***, **, and *

denote statistical significance at the 1%, 5%, and 10% levels.

ROA Profit margin Op. value added/payroll Turnover
(1) (2) (3) (4)

β̂1 Signed Culture Wedge 0.0062∗∗ 0.0102∗∗∗ 0.0825∗∗∗ −0.0357
(0.0027) (0.0035) (0.0273) (0.0369)

β̂2 Absolute Disagreement |CW| 0.0004 0.0056 0.0437 0.0435
(0.0035) (0.0041) (0.0419) (0.0554)

β̂3 Mean Culture (E +M)/2 −0.0005 −0.0020 0.0074 −0.0191
(0.0023) (0.0031) (0.0283) (0.0353)

N 1,496 1,498 1,498 1,498

OD.7 Table 5 Culture Wedge Coefficient on the Placebo-Eligible

Sample

Tables 6 and 7 are estimated on the placebo-eligible regression sample, which restricts the

Table 5 sample to stratum-year cells with at least two observations (a feasibility requirement

for the within-cell derangement) and with both employee-side and manager-side culture

climate scores non-missing (a feasibility requirement for the random-pair construction). This

sample is a strict subset of the Table 5 reported sample: N ≈ 1,498 versus N = 1,673.

Table OD7 reports the Table 5, column 4 Culture Wedge coefficient on both samples. The

differences in Panel C are small in absolute magnitude and statistically indistinguishable from

zero, with |β̂Panel B − β̂Panel A| never exceeding half of the Panel A standard error in any of

the four outcomes. The construct-validity decomposition (Section 5.5) and the random-pair

placebo (Section 5.6) are therefore evaluated on a regression sample where the underlying

Culture Wedge effect is statistically the same as in the Table 5 baseline. This neutralizes

both the question of whether the random-pair placebo’s actual coefficient is comparable to
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Table 5 and the question of why Table 6 reports a smaller N than the descriptive statistics

in Table 1.

Table OD7: Sample comparison: Table 5, column 4 vs. placebo-eligible regression sample.
Panel A reports the Culture Wedge coefficient (Table 5, column 4) on the full Table 5 reported

sample of N = 1,673 establishment-years. Panel B reports the same coefficient on the placebo-

eligible regression sample, which restricts the Table 5 sample to stratum-year cells with at least

two observations and both one-sided culture climate scores defined (N ≈ 1,498). Panel C reports

the difference between the two coefficients and the difference scaled by the Panel A standard

error. The two samples produce statistically indistinguishable Culture Wedge coefficients across all

four outcomes, with the largest scaled difference being 0.47 standard errors. Same controls, fixed

effects, weighting, and lagged dependent variable as Table 5. Cluster-robust standard errors at the

establishment level (parentheses). ***, **, and * denote statistical significance at the 1%, 5%, and

10% levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Panel A. Table 5, column 4 (full reported sample)

β̂(Culture Wedge) 0.0069∗∗∗ 0.0090∗∗∗ 0.0788∗∗∗ −0.0626∗

(0.0023) (0.0029) (0.0276) (0.0357)

N 1,673 1,673 1,673 1,673

Panel B. Placebo-eligible regression sample (singleton stratum-year cells dropped, both sides defined)

β̂(Culture Wedge) 0.0060∗∗ 0.0090∗∗∗ 0.0756∗∗∗ −0.0458

(0.0025) (0.0031) (0.0265) (0.0353)

N 1,496 1,498 1,498 1,498

Panel C. Difference

β̂Panel B − β̂Panel A −0.0009 0.0000 −0.0032 0.0168

|difference|/SEPanel A 0.39 0.00 0.12 0.47

OE Timing, Inference, and Mechanisms

This appendix collects identification-adjacent and mechanism evidence: a candidate-instrument

summary, anticipation and pre-period timing tests for the asymmetric-shock specification,

alternative inference (wild cluster bootstrap, Oster bounds), and mechanism-level results

on wages, profitability decomposition, alternative productivity denominators, and leave-one-

wave / leave-one-sector stability.
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OE.1 Candidate Instrumental Variables

We examined several candidate instruments for the wedge, including chaebol-scandal salience

constructed from the WPS chaebol-membership indicator (aq2006 ) and various demand and

policy shocks. These candidates either fail differential first-stage relevance (the candidates do

not detectably move the wedge) or violate the exclusion restriction in defensible specifications

because they directly affect operating outcomes through demand, financing, or product-

market exposure. We therefore do not use them for identification and instead rely on the

predictive design, matched-pair placebo, dimension-level falsification, formal timing tests,

and shock heterogeneity reported in the paper.

OE.2 Anticipation and Pre-Period Timing for the Asymmetric-

Shock Tests

This subsection supports the discussion in Section 6.5. The exercises address the concern

that the Culture Wedge may anticipate future industry conditions or that the sign-flipping

pattern in Table 11 may already be present before the t → t+2 shock window. We report five

pieces of evidence in turn: formal Culture Wedge timing tests, pre-period shock placebos,

an industry-year balance check, alternative inference and clustering, and alternative shock

constructions (Bartik / lagged-shock).

Culture Wedge timing tests

Table OE1 reports four timing tests for the Culture Wedge. Column (1) regresses the prior-

period outcome yi,t−2 on the Culture Wedge at t (the prior-level placebo). Column (2)

regresses the prior change yi,t − yi,t−2 on the Culture Wedge at t (the prior-trend placebo,

which directly tests whether high-wedge establishments were already on improving trajecto-

ries). Column (3) regresses the current outcome yi,t on the Culture Wedge at t, controlling

for the prior-period outcome. Column (4) reports the Table 5 future baseline for reference.

Across the three financial-performance outcomes, the prior-level and prior-trend coefficients

are statistically zero, while the future coefficient is positive and significant at the 5% level

or better. Labor productivity has a marginal contemporaneous coefficient in column (3),

but the prior-trend coefficient in column (2) is statistically insignificant. The future column

is included as a reference and uses the placebo-eligible timing sample where applicable; its

purpose is to compare pre-period and future coefficients under a consistent timing framework.
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Table OE1: Culture Wedge timing tests.
This table reports four timing tests for the Culture Wedge: (1) prior level yi,t−2 on the Culture

Wedge at t; (2) prior change yi,t − yi,t−2 on the Culture Wedge at t; (3) current outcome yi,t
on the Culture Wedge at t, controlling for yi,t−2; (4) the Table 5 future baseline for reference.

Same controls, fixed effects, weighting, and cluster-robust standard errors as Table 5; cluster-

robust standard errors at the establishment level (parentheses). ***, **, and * denote statistical

significance at the 1%, 5%, and 10% levels.

Dependent variable

yi,t−2 yi,t − yi,t−2 yi,t | yi,t−2 yi,t+2 | yi,t
(1) (2) (3) (4)

Prior level Prior trend Current cond. Future cond.

(placebo) (placebo) on lag on level

Return on assets −0.0001 0.0009 0.0009 0.0060∗∗

(0.0027) (0.0022) (0.0017) (0.0025)

Profit margin 0.0000 0.0028 0.0028 0.0090∗∗∗

(0.0033) (0.0023) (0.0022) (0.0031)

Labor productivity 0.0501 0.0220 0.0403∗ 0.0756∗∗∗

(0.0308) (0.0205) (0.0220) (0.0265)

Employee turnover −0.0094 −0.0364 −0.0437 −0.0458

(0.0316) (0.0399) (0.0353) (0.0353)

N 1,529 1,529 1,529 1,498

Pre-period shock placebo

Table OE2 re-estimates the Equation 2 specification keeping the future t → t + 2 shock

interactions but replacing the dependent variable with pre-period outcomes. Panel A uses

yi,t controlling for yi,t−2; Panel B uses the prior change yi,t − yi,t−2; Panel C reports the

future-outcome reference specification on the pre-period-eligible sample (the test should not

be expected to reproduce the full Table 11 estimates because the pre-period samples in

Panels A and B require yi,t−2, which reduces the regression sample). Under the asymmetric-

amplification interpretation, the sign-flipping pattern β×pos ̸= β×neg should be specific to the

contemporaneous shock window and absent in pre-period outcomes. Panels A and B confirm

this: the Wald tests of pre-period interactions fail to reject equality at any conventional level

for all four outcomes (p > 0.3 in every cell). Panel C shows that the future asymmetry on

the pre-period-eligible sample is strongest for ROA (pWald = 0.042) and directionally similar

but not significant for profit margin and operating value added per payroll. The full-sample

asymmetry reported in Table 11 is preserved on this restricted sample for ROA but is less

stable for the other two financial outcomes.
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Table OE2: Pre-period placebo for the asymmetric-shock specification.
This table reports the asymmetric-shock specification of Section 6.5 with the dependent variable

replaced by pre-period outcomes; the interactions are with the future shock sj(i),t→t+2 throughout,

matching the Table 11 baseline. Panel A uses yi,t controlling for yi,t−2; Panel B uses the prior

change yi,t − yi,t−2; Panel C reports a future-outcome reference specification on the pre-period-

eligible sample for comparison (it is not the full-sample baseline). The Wald tests of the pre-period

interactions fail to reject equality at any conventional level for all four outcomes (p > 0.3 in every

cell of Panels A and B), while the future asymmetry is strongest for ROA on this restricted sample.

Same controls, fixed effects, weighting, and cluster-robust standard errors as Table 5; establishment-

level clusters in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10%

levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Panel A. Pre-period placebo: dependent variable is yi,t, controlling for yi,t−2

β̂: Culture Wedge × positive future shock 0.0062 0.0004 −0.0788 −0.0230

(0.0094) (0.0193) (0.1602) (0.1423)

β̂: Culture Wedge × negative future shock −0.0029 −0.0052 −0.0277 −0.0026

(0.0050) (0.0067) (0.0668) (0.0871)

Wald p-value: β×pos = β×neg 0.315 0.759 0.735 0.883

N 775 775 775 775

Panel B. Pre-period placebo: dependent variable is yi,t − yi,t−2 (prior change)

β̂: Culture Wedge × positive future shock −0.0084 −0.0080 −0.1551 −0.1367

(0.0112) (0.0218) (0.1904) (0.1852)

β̂: Culture Wedge × negative future shock −0.0049 −0.0102 −0.0633 −0.1296

(0.0061) (0.0066) (0.0617) (0.1198)

Wald p-value: β×pos = β×neg 0.745 0.917 0.615 0.969

N 775 775 775 775

Panel C. Future-outcome reference on the pre-period-placebo sample

β̂: Culture Wedge × positive future shock 0.0035 0.0028 0.0588 0.1969∗∗

(0.0072) (0.0088) (0.0853) (0.0793)

β̂: Culture Wedge × negative future shock −0.0133∗∗ −0.0096 −0.0626 0.0927

(0.0056) (0.0065) (0.0516) (0.1160)

Wald p-value: β×pos = β×neg 0.042∗∗ 0.146 0.161 0.364

N 1,238 1,240 1,240 1,240

Industry-year level checks

Table OE3 reports an establishment-level balance check: the Culture Wedge does not predict

the future industry-year demand shock or its positive- and negative-magnitude components.

Table OE4 addresses two industry-year-level concerns. Panel A identifies a between-industry-

year composition pattern: industries with higher average Culture Wedge tend to experience
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more adverse subsequent demand shocks at the industry-year aggregate level. This pattern is

consistent with structurally pressured Korean manufacturing industries (shipbuilding, heavy

chemicals) having stronger labor-management institutions over the sample period. Panel B

shows that this between-industry pattern does not drive the asymmetric-amplification result:

industry-year fixed effects absorb all between-industry-year variation, and the remaining

within-industry-year variation still produces significant asymmetry for ROA (p = 0.009) and

profit margin (p = 0.031), with marginal asymmetry for operating value added per payroll

(p = 0.055).

Table OE3: Balance test: does the wedge predict future industry shocks?
This table tests whether the Culture Wedge at time t predicts the industry-year demand shock

realized between t and t + 2. The dependent variable is the leave-one-out industry log change

in revenue from t to t + 2, decomposed into signed (row 1), positive part (row 2), and negative-

magnitude part (row 3). Same controls, fixed effects, and weighting as Table 5; cluster-robust

cluster-robust standard errors at the establishment level (parentheses). ***, **, and * denote

statistical significance at the 1%, 5%, and 10% levels.

β̂ on Culture Wedge SE p-value N

(1) (2) (3) (4)

Future signed shock sj(i),t→t+2 0.0045 (0.0126) 0.719 1,240

Positive future shock s+j(i),t→t+2 0.0039 (0.0093) 0.679 1,240

Negative future shock s−j(i),t→t+2 −0.0007 (0.0081) 0.935 1,240

Alternative inference and shock construction

Table OE5 reports the asymmetric-shock specification under four alternative cluster-robust

standard error procedures: establishment cluster (the baseline), industry cluster (ind9, 2-

digit KSIC), industry-year cluster, and two-way clustering by establishment and industry-

year. The ROA asymmetry is robust across clustering choices (Wald p-values between 0.024

and 0.054). Profit margin and operating value added per payroll retain the predicted sign

pattern but do not achieve significance under any clustering choice in this restricted shock-

inference sample. Industry-year clustering, which is the most demanding given the construc-

tion of the shock, slightly tightens the ROA Wald p-value relative to the baseline.

Table OE6 reports two alternative shock constructions. Panel A is the LOO indus-

try shock baseline on the common sample where both LOO and Bartik shocks are defined.

Panel B replaces the LOO shock with a predetermined-industry shift-share (Bartik) construc-

tion in which each establishment’s industry classification is frozen at t0 (its earliest WPS

appearance) and the shock is the WPS-based industry-revenue log change for the frozen
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Table OE4: Industry-year level checks for the asymmetric-shock specification.
Panel A identifies a between-industry-year composition pattern in which higher industry-year

mean Culture Wedge predicts more adverse subsequent demand shocks at the industry-year ag-

gregate level. Panel B shows that the asymmetric-amplification result is not driven by that varia-

tion: industry-year fixed effects absorb all between-industry-year shocks, and the residual within-

industry-year variation still produces significant or marginally significant asymmetry for the three

financial outcomes. Cluster-robust standard errors at the establishment level in Panel B; at the

industry level in Panel A. ***, **, and * denote statistical significance at the 1%, 5%, and 10%

levels.

Dependent variable: industry-year demand shock

No lagged-shock control With lagged-shock control

Unweighted Emp. weighted Unweighted Emp. weighted

(1) (2) (3) (4)

Panel A. Industry-year collapsed balance: sj,t→t+2 on CWj,t, year FE, industry-clustered SE

Future signed shock sj,t→t+2 −0.1978∗ −0.1639 −0.3400∗∗∗ —

(0.1044) (0.1244) (0.1127)

Positive future shock s+j,t→t+2 −0.0903 −0.0204 −0.1899∗∗ —

(0.0792) (0.0856) (0.0810)

Negative future shock s−j,t→t+2 0.1075∗∗ 0.1435∗∗ 0.1501∗∗ —

(0.0491) (0.0669) (0.0664)

N industry-year cells 147 147 115 —

N industry clusters 32 32 27 —

Panel B. Asymmetric specification with industry-year fixed effects (replaces stratum-year)

ROA Profit margin Labor prod. Turnover

β̂: CW × positive shock 0.0064 0.0152∗∗ 0.0744∗ 0.0151

(0.0051) (0.0074) (0.0446) (0.0560)

β̂: CW × negative shock −0.0071 −0.0062 −0.0696 −0.0169

(0.0048) (0.0086) (0.0587) (0.0787)

Wald p-value: β×pos = β×neg 0.009∗∗∗ 0.031∗∗ 0.055∗ 0.696

N 1,508 1,509 1,509 1,509

industry. Industry switching is rare in the panel (1.1% of establishments switch ind9 at any

point), so the Bartik construction differs from LOO mainly through the use of full-industry

rather than leave-one-out aggregation. The Bartik replacement preserves the directional

pattern across all four outcomes and yields a significant Wald rejection for operating value

added per payroll (pWald = 0.025). Panel C runs the same specification with the past shock

sj(i),t−2→t in place of the future shock; the Wald tests fail to reject equality of the past-shock

interactions (p > 0.4 in every cell), so past shocks do not reproduce the asymmetric pattern.
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Table OE5: Alternative inference for the asymmetric-shock specification.
This table reports the asymmetric-shock specification under four alternative cluster-robust stan-

dard error procedures: establishment, industry (ind9, 2-digit KSIC), industry-year, and two-way

establishment × industry-year. The ROA asymmetry holds across clustering choices. Profit mar-

gin and operating value added per payroll retain the predicted sign pattern but do not achieve

significance. Standard errors in parentheses. Same controls, fixed effects, and weighting as the

asymmetric-shock baseline. ***, **, and * denote statistical significance at the 1%, 5%, and 10%

levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Establishment cluster (baseline)

β̂: CW × positive shock 0.0035 0.0028 0.0588 0.1969∗∗

(0.0072) (0.0088) (0.0853) (0.0793)

β̂: CW × negative shock −0.0133∗∗ −0.0096 −0.0626 0.0927

(0.0056) (0.0065) (0.0516) (0.1160)

Wald p-value: β×pos = β×neg 0.042∗∗ 0.146 0.161 0.364

Industry cluster (ind9)

β̂: CW × positive shock 0.0035 0.0028 0.0588 0.1969∗∗∗

(0.0077) (0.0093) (0.0894) (0.0762)

β̂: CW × negative shock −0.0133∗∗∗ −0.0096∗ −0.0626 0.0927

(0.0042) (0.0054) (0.0501) (0.1728)

Wald p-value: β×pos = β×neg 0.046∗∗ 0.181 0.132 0.545

Industry-year cluster

β̂: CW × positive shock 0.0035 0.0028 0.0588 0.1969∗

(0.0072) (0.0085) (0.0892) (0.1121)

β̂: CW × negative shock −0.0133∗∗ −0.0096 −0.0626 0.0927

(0.0064) (0.0077) (0.0619) (0.1505)

Wald p-value: β×pos = β×neg 0.024∗∗ 0.227 0.196 0.452

Two-way cluster: establishment × industry-year

β̂: CW × positive shock 0.0035 0.0028 0.0588 0.1969∗

(0.0077) (0.0092) (0.0913) (0.1033)

β̂: CW × negative shock −0.0133∗∗ −0.0096 −0.0626 0.0927

(0.0067) (0.0073) (0.0593) (0.1537)

Wald p-value: β×pos = β×neg 0.054∗ 0.205 0.181 0.448

OE.3 Wild Cluster Bootstrap

This subsection supports the inference discussion in Section 4.2. Internet Appendix Ta-

ble OE7 reports the Table 5 baseline coefficient on the culture wedge alongside two p-values:

the asymptotic p-value based on cluster-robust standard errors, and the wild cluster boot-

strap p-value following Cameron et al. (2008) using Rademacher weights at the establishment
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Table OE6: Asymmetric amplification under alternative shock constructions.
Panel A: LOO industry shock on the common sample where both LOO and Bartik shocks are

defined. Panel B: predetermined-industry shift-share (Bartik) shock with industry classification

frozen at t0. Panel C: past shock sj(i),t−2→t as a placebo. The Bartik replacement preserves the

directional pattern; past shocks do not reproduce the asymmetric pattern. Cluster-robust standard

errors at the establishment level (parentheses). ***, **, and * denote statistical significance at the

1%, 5%, and 10% levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Panel A. LOO industry shock sj(i),t→t+2 (baseline; common sample)

β̂ Culture Wedge × positive shock 0.0001 0.0038 0.0623 0.1487

(0.0080) (0.0095) (0.0867) (0.1116)

β̂ Culture Wedge × negative shock −0.0131∗∗ −0.0093 −0.0552 0.0767

(0.0056) (0.0077) (0.0595) (0.1258)

Wald p-value: β×pos = β×neg 0.082∗ 0.186 0.215 0.587

Panel B. Predetermined-industry shift-share shock (Bartik construction)

β̂ Culture Wedge × positive Bartik shock 0.0089 0.0108 0.1833∗∗ 0.2341∗∗

(0.0102) (0.0120) (0.0847) (0.1098)

β̂ Culture Wedge × negative Bartik shock −0.0048∗∗ −0.0042 −0.0136 0.1697∗∗∗

(0.0024) (0.0042) (0.0349) (0.0402)

Wald p-value: β×pos = β×neg 0.178 0.186 0.025∗∗ 0.561

Panel C. Past shock sj(i),t−2→t (placebo; full sample)

β̂ Culture Wedge × positive past shock −0.0029 0.0048 −0.0461 0.0202

(0.0060) (0.0077) (0.0820) (0.1279)

β̂ Culture Wedge × negative past shock −0.0079 0.0058 −0.1378 0.0082

(0.0102) (0.0136) (0.1068) (0.1180)

Wald p-value: β×pos lag = β×neg lag 0.570 0.944 0.418 0.933

N (Panels A and B) 1,005 1,007 1,007 1,007

N (Panel C) 781 781 781 781

level under the null restriction that the coefficient on the culture wedge is zero, with B = 999

replications. The bootstrap p-values are uniformly smaller than the asymptotic p-values for

the three financial-performance outcomes, indicating that the asymptotic inference is con-

servative rather than anti-conservative; in particular, the bootstrap rejects the null at the

1% level for profit margin and operating value added per payroll. The turnover coefficient

remains statistically zero under both inference procedures.
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Table OE7: Wild cluster bootstrap inference for the Table 5 baseline.
This table reports the Table 5 baseline coefficient on the Culture Wedge alongside the asymptotic p-

value based on cluster-robust standard errors and the wild cluster bootstrap p-value. The bootstrap

follows Cameron et al. (2008) with Rademacher weights at the establishment level under the null

restriction that the coefficient on the Culture Wedge is zero, with B = 999 replications. The

bootstrap addresses the standard concern that the modest number of clusters may make asymptotic

clustered standard errors unreliable. ***, **, and * denote statistical significance at the 1%, 5%,

and 10% levels.

β̂ SE |t| p-value p-value N

(asymptotic) (wild bootstrap)

(1) (2) (3) (4) (5) (6)

Return on assets 0.0060∗∗ (0.0025) 2.39 0.017∗∗ 0.007∗∗∗ 1,496

Profit margin 0.0090∗∗∗ (0.0031) 2.93 0.003∗∗∗ 0.000∗∗∗ 1,498

Labor productivity 0.0756∗∗∗ (0.0265) 2.86 0.004∗∗∗ 0.002∗∗∗ 1,498

Employee turnover −0.0458 (0.0353) 1.30 0.194 0.174 1,498

OE.4 Sensitivity to Selection on Unobservables: Oster (2019) Bounds

Table OE8 reports two specifications. We treat Panel B as the primary specification: it holds

the lagged dependent variable fixed across short and long regressions, which is the appropri-

ate benchmark for our setting because the lagged dependent variable is part of the identifying

structure of Equation 1 rather than an optional control whose inclusion is informative about

selection. Panel A follows the standard psacalc convention in which the lagged depen-

dent variable varies between short and long regressions, and is reported for transparency:

under that convention, adding observed controls moves β̂ away from zero in some specifica-

tions (anti-selection), which inverts the standard interpretation of δ∗. Under the Panel B

benchmark, the identified set excludes zero across seven of eight specifications. We view

these bounds as secondary to the random-pair placebo (Section 5.6) and the dimension-level

falsification.

OE.5 Wage Compression and Labor-Share Test

This appendix supports Section 6.4 of the main text. Table OE9 reports the regression

of wage and labor-share outcomes on the bilateral cultural wedge, using the same sample,

controls, fixed effects, and weighting as Table 5. The wage-suppression alternative is rejected:

the Culture Wedge does not predict lower per-employee wages, lower wage growth, or a

lower labor share at conventional significance levels. The marginally negative coefficients on

total payroll and total employment are consistent with the documented turnover-suppression

channel (Table 8), not with wage compression.
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Table OE8: Sensitivity to selection on unobservables: Oster (2019) bounds.
This table reports Oster (2019) coefficient-stability bounds for the four main outcomes from Table 5,

column 1. Both panels use R2
max = min(1.3 × R2

long, 0.99) as recommended by Oster (2019). β̂

is the long-regression coefficient on the Relational Wedge; β̂◦ is the short-regression coefficient.

β∗ is the bias-adjusted estimator under the assumption that selection on unobservables is equally

important as selection on observables (δ = 1): β∗ = β̂ − δ (β̂◦ − β̂) (R2
max −R2

long)/(R
2
long −R2

short).

δ∗ is the value of δ that solves β∗ = 0; the conventional benchmark is δ∗ > 1. δ∗ < 0 values arise

when adding observed controls moves β̂ away from zero (anti-selection); in those cases the bias-

adjusted estimator at δ = 1 is more extreme than β̂, and the standard δ∗ interpretation does not

apply. Panel A follows the standard psacalc convention with the lagged dependent variable treated

as a control that varies between short and long regressions; Panel B holds the lagged dependent

variable fixed across short and long regressions. The long sample is held fixed across short and long

regressions in both panels. Standard errors clustered at the establishment level (parentheses). ***,

**, and * denote statistical significance at the 1%, 5%, and 10% levels.

β̂ β̂◦ ∆R2 β∗ δ∗ [β̂, β∗]

Outcome (long) (short) (δ = 1) (β = 0) excludes 0?

Panel A. Spec A (standard psacalc convention): controls and lagged DV vary between short and long regressions

Return on assets 0.0050 0.0041 0.119 0.0060 −4.651 Yes

(0.0023)

Profit margin 0.0072 0.0070 0.194 0.0073 −48.886 Yes

(0.0026)

Labor productivity 0.0539 0.0832 0.277 0.0321 2.474 Yes

(0.0234)

Employee turnover −0.0443 −0.0141 0.097 −0.1011 −0.781 Yes

(0.0331)

Panel B. Spec B: lagged DV treated as identifying structure (in both short and long regressions)

Return on assets 0.0050 0.0051 0.005 0.0025 2.040 Yes

(0.0023)

Profit margin 0.0072 0.0073 0.002 −0.0006 0.921 No

(0.0026)

Labor productivity 0.0539 0.0525 0.001 0.3290 −0.196 Yes

(0.0234)

Employee turnover −0.0443 −0.0183 0.035 −0.1791 −0.329 Yes

(0.0331)

OE.6 Profitability Decomposition

This subsection supports the labor-efficiency discussion in Section 6.4 by replacing the de-

pendent variable in the Table 5 baseline with components of the income statement. Panel A

reports level outcomes (measured at t+2) for income-statement margins; Panel B reports

two-year log-change growth rates for sales, EBIT, and total assets. The pattern is informa-
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Table OE9: Wage-suppression and labor-share test.
This table tests the wage-suppression alternative to the relational-capital interpretation. The re-

gressor is the Culture Wedge. Outcomes in the upper panel are next-wave levels (with lagged

DV); outcomes in the lower panel are two-year growth measures (no lagged DV). All regressions

use the same controls, fixed effects, and weighting as Table 5. Standard errors clustered at the

establishment level (parentheses). ***, **, and * denote statistical significance at the 1%, 5%, and

10% levels. The Culture Wedge does not predict lower per-employee wages, lower wage growth,

lower payroll/sales (the labor share), or a lower labor share at conventional significance. The point

estimates on total payroll and total employment are slightly negative, consistent with the turnover-

suppression channel rather than wage compression.

Outcome (dependent variable) β̂(CW) SE t-stat N

Levels at t+ 2 (with lagged DV and Table 5 controls):

ln(payroll/employee) −0.0194 (0.0216) −0.90 1,498

ln(total payroll) −0.0384∗ (0.0229) −1.67 1,498

ln(employment) −0.0180 (0.0117) −1.54 1,498

Payroll / sales −0.0039 (0.0056) −0.70 1,480

Two-year growth measures (level Culture Wedge, no lagged DV):

Wage growth (t → t+ 2) −0.0188 (0.0214) −0.88 1,498

Payroll growth (t → t+ 2) −0.0361 (0.0225) −1.60 1,498

Employment growth (t → t+ 2) −0.0179 (0.0117) −1.54 1,498

Controls, FE, weighting Same as Table 5

tive. The culture wedge raises gross profit / sales and lowers COGS / sales by symmetric

amounts (β̂ = ±0.0077, p = 0.078), with no detectable effect on SG&A / sales. Payroll

/ sales falls at the 1% level (β̂ = −0.0064). Sales, EBIT, and asset growth rates are all

statistically zero. The pattern is consistent with the wedge raising profitability through

margin expansion—input-cost efficiency at given scale—rather than scale expansion or rev-

enue growth.

OE.7 Alternative Productivity Denominators

The baseline labor-productivity measure in Table 5 is (EBIT + Payroll) / Payroll. Inter-

net Appendix Table OE11 re-estimates the labor-productivity regression using alternative

numerator-denominator combinations. The positive association persists under alternative

output concepts, although estimates are less precise outside the baseline measure.
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Table OE10: Profitability decomposition.
Panel A reports the coefficient on the culture wedge from the Table 5 baseline specification when

the outcome is a margin-share measure two periods ahead (the same t+2 timing as Table 5), with

the lagged level included as a control. Panel B reports growth rates measured as log changes

in levels from t to t + 2. The pattern is consistent with the wedge raising profitability through

margin expansion rather than scale expansion. Same controls, fixed effects, weighting, and lagged

dependent variable as Table 5. Cluster-robust standard errors at the establishment level. ***, **,

and * denote statistical significance at the 1%, 5%, and 10% levels.

β̂ on Culture Wedge SE p-value N

(1) (2) (3) (4)

Panel A. Income-statement components (level outcomes, yi,t+2)

Gross profit / Sales 0.0077∗ (0.0044) 0.078 1,455

COGS / Sales −0.0077∗ (0.0044) 0.078 1,455

SG&A / Sales 0.0033 (0.0050) 0.511 1,483

Payroll / Sales −0.0064∗∗∗ (0.0021) 0.003 1,498

Panel B. Growth rates (log changes, t to t+ 2)

Sales growth −0.0312 (0.0260) 0.231 1,498

EBIT growth 0.2555 (0.1852) 0.168 1,498

Asset growth −0.0368 (0.0232) 0.113 1,498

Table OE11: Alternative operating value added per payroll denominators.
This table re-estimates the Table 5 labor-productivity regression using alternative numerator-

denominator combinations. The paper’s baseline measure (EBIT + Payroll) / Payroll is reported

in row 1 for reference. Same controls, fixed effects, weighting, and lagged dependent variable as

Table 5. Cluster-robust standard errors at the establishment level. ***, **, and * denote statistical

significance at the 1%, 5%, and 10% levels.

β̂ on Culture Wedge SE p-value N

(1) (2) (3) (4)

Panel A. Payroll-based denominators

(EBIT + Payroll) / Payroll (paper baseline) 0.0756∗∗∗ (0.0265) 0.004 1,498

EBIT / Payroll 0.3641 (0.2736) 0.183 1,498

Gross profit / Payroll 0.4000 (0.2906) 0.169 1,455

Sales / Payroll 0.1432 (0.1152) 0.214 1,498

Panel B. Headcount-based denominators

log(Sales/Employee) −0.0256 (0.0260) 0.325 1,498

log(max(EBIT, 0) + 1/Employee) 0.0521 (0.0397) 0.190 1,498

log(Gross profit + 1/Employee) 0.0151 (0.0373) 0.685 1,455
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OE.8 Leave-One-Wave-Out and Leave-One-Sector-Out

This subsection supports the scope discussion in Section 6.6. Table OE12 re-estimates the

Table 5 baseline coefficient on the culture wedge after dropping each WPS wave (Panel A)

and each broad industrial sector (Panel B). Two findings warrant comment. First, dropping

wave 2017 mechanically reduces statistical power: the yi,t+2 outcomes for 2017 use 2019 data,

the most recent wave available, so the omission removes the most precisely measured outcome

year. All other wave omissions preserve significance. Second, dropping the manufacturing

sector substantially reduces both the magnitude and significance of the financial-outcome

coefficients. Manufacturing accounts for roughly 55% of the panel; the non-manufacturing

subsample retains the same sign pattern but is smaller and noisier. Two interpretations are

consistent: that labor-management relational capital matters more in production-intensive

settings, or that the non-manufacturing subsample is too small to detect the effect. The

data do not adjudicate.

OF Sample, Scope, ESG, and Pricing

This appendix collects sample-construction and external-validity evidence: selection into the

financial sample, scope across single- vs. multi-unit establishments and within-firm employ-

ment share, a debt-pricing-proxy test of the structural-alignment prediction, the ESG score

construction and matching procedure, and additional variable definitions.

OF.1 Selection into the Financial Sample

Table 1 documents that the broader unionized sample with non-missing perception mea-

sures contains 4,467 establishment-years, of which 1,673 also have non-missing financial

variables and constitute the operating-performance regression sample. This subsection ex-

amines whether selection into the financial sample is related to the wedge measures, which

would raise the concern that the main results are driven by selection.

Panel A of Table OF1 reports a linear probability model on the broader unionized per-

ception sample, with the indicator for financial-sample inclusion regressed on each wedge

measure with the standard controls and stratum-year fixed effects. Neither the Culture

Wedge (β̂ = −0.009, p = 0.21) nor the broader Relational Wedge (β̂ = −0.007, p = 0.31)

predicts inclusion at conventional significance. Inclusion is predicted by establishment size,

age, and union membership—all consistent with larger and more institutionally established

firms being more likely to disclose financial information.

Panel B reports balance: differences in wedge measures between included and excluded
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Table OE12: Leave-one-wave-out and leave-one-sector-out.
Each row reports the Table 5 baseline coefficient on the culture wedge after dropping the indicated

wave (Panel A) or broad industrial sector (Panel B). Standard errors are omitted to save space;

significance levels are indicated by stars. Same controls, fixed effects, weighting, and lagged depen-

dent variable as Table 5. Cluster-robust standard errors at the establishment level. ***, **, and *

denote statistical significance at the 1%, 5%, and 10% levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Baseline (full sample)

Culture wedge 0.0060∗∗ 0.0090∗∗∗ 0.0756∗∗∗ −0.0458

(0.0025) (0.0031) (0.0265) (0.0353)

Panel A. Leave-one-wave-out

Drop 2005 0.0064∗∗ 0.0095∗∗∗ 0.0795∗∗∗ −0.0449

Drop 2007 0.0055∗∗ 0.0082∗∗∗ 0.0670∗∗∗ −0.0714∗

Drop 2009 0.0072∗∗∗ 0.0100∗∗∗ 0.0856∗∗∗ −0.0519

Drop 2011 0.0081∗∗∗ 0.0096∗∗∗ 0.0717∗∗∗ −0.0588

Drop 2013 0.0066∗∗ 0.0099∗∗∗ 0.0907∗∗∗ −0.0398

Drop 2015 0.0048∗ 0.0076∗∗ 0.0782∗∗ −0.0297

Drop 2017 0.0025 0.0077∗ 0.0494 −0.0162

Drop 2019 0.0060∗∗ 0.0090∗∗∗ 0.0756∗∗∗ −0.0458

Panel B. Leave-one-sector-out

Drop Finance 0.0059∗∗ 0.0091∗∗∗ 0.0767∗∗∗ −0.0462

Drop Hospitality 0.0061∗∗ 0.0091∗∗∗ 0.0765∗∗∗ −0.0464

Drop InfoComm 0.0068∗∗∗ 0.0091∗∗∗ 0.0761∗∗∗ −0.0487

Drop Manufacturing 0.0010 0.0053 0.0146 −0.0557

Drop Other 0.0060∗∗ 0.0090∗∗∗ 0.0761∗∗∗ −0.0588∗

Drop ProfSvcs 0.0068∗∗ 0.0098∗∗∗ 0.0825∗∗∗ −0.0354

Drop Trade 0.0058∗∗ 0.0095∗∗∗ 0.0793∗∗∗ −0.0501

Drop Transport 0.0062∗∗ 0.0079∗∗ 0.0893∗∗∗ −0.0431

Drop Util Const 0.0062∗∗ 0.0090∗∗∗ 0.0748∗∗∗ −0.0546

Stability summary

Wave leave-out range [+0.0025,+0.0081] [+0.0076,+0.0100] [+0.0494,+0.0907] [−0.0714,−0.0162]

Sector leave-out range [+0.0010,+0.0068] [+0.0053,+0.0098] [+0.0146,+0.0893] [−0.0588,−0.0354]

observations are economically and statistically near zero, both unconditionally and within

stratum-year cells. Differences in size, age, and union-member counts are detectable and

significant but small in magnitude.

Panel C re-estimates the Table 5, column 4 baseline using inverse-probability weights

(IPW) for financial-sample inclusion. Coefficients under IPW (with the full predicted-

probability weights) are slightly larger than the baseline, while trimmed weights (1% and 99%

28



trim) yield coefficients essentially identical to the baseline. The unweighted version (without

the WPS probability weights) attenuates by roughly 50%, indicating that the WPS sam-

pling weights themselves matter for the interpretation but that selection on wedge measures

within the financial-sample-eligible group does not.

We document in Internet Appendix Table OF1 that neither the Relational Wedge nor

the Culture Wedge predicts inclusion in the financial sample, that included and excluded

observations are balanced on wedge measures within stratum-year cells, and that inverse-

probability reweighting yields coefficients statistically indistinguishable from the baseline.

OF.2 Single-Unit / Multi-Unit andWithin-Firm Employment Share

A potential concern with the matched WPS-financial linkage is that financial reporting is at

the firm level, while the wedge is measured at the establishment level. If the establishment

is a small fraction of firm employment, the wedge should predict firm performance only

weakly; if the result is driven by a ”scope” mechanism, the wedge should predict less well in

low-share establishments and the share interaction should be positive. Table OF2 addresses

this concern. Panel A reports the Table 5 baseline coefficient separately for single-unit es-

tablishments (employment share ≥ 0.95 of firm employment) and multi-unit establishments.

Panel B re-estimates the multi-unit subsample regression after adding the interaction be-

tween the culture wedge and the establishment’s within-firm employment share, demeaned

at the firm level. The interaction terms are statistically zero across all four outcomes. The

wedge predicts performance in both single-unit and multi-unit subsamples with similar mag-

nitudes, and the relationship does not strengthen with the establishment’s employment share.

Scope-of-reporting heterogeneity is therefore not driving the result.

OF.3 Heterogeneity across Institutional and Ownership Subgroups

This subsection supports the scope discussion in Section 6.6. Table OF3 interacts the Cul-

ture Wedge with five establishment-level moderators: a non–enterprise (vs. enterprise) union

indicator (Panel A), foreign sales share (Panel B), foreign equity ownership (Panel C), for-

eign top-shareholder indicator (Panel D), and listed-parent firm indicator (available 2015–

2019 only) (Panel E). The wedge’s relationship with profitability and productivity remains

positive across most subgroups; the notable attenuation appears for highly export-oriented

establishments and listed parents, where the profitability relationship is somewhat weaker

(negative interaction on ROA in Panels B and E). The wedge is broadly relevant across

Korean institutional and ownership environments, with at most modest variation.
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Table OF1: Selection into the financial sample.
This table examines selection into the financial-sample regressions in Table 5. Panel A reports a

linear probability model on the broader unionized perception sample (N = 4,467), with the indica-

tor for financial-sample inclusion regressed on each wedge measure with controls and stratum-year

fixed effects. Panel B reports differences in wedge and characteristic measures between included and

excluded observations, both unconditionally and within stratum-year cells. Panel C re-estimates

the Table 5, column 4 baseline using inverse-probability weights (IPW) for financial-sample inclu-

sion. Cluster-robust standard errors at the establishment level (parentheses). ***, **, and * denote

statistical significance at the 1%, 5%, and 10% levels.

Panel A. Linear probability model: predicting financial-sample inclusion

Culture Wedge Relational Wedge

β̂ p-value β̂ p-value

(1) (2) (3) (4)

Wedge measure → inclusion indicator −0.009 0.21 −0.007 0.31

(0.007) (0.007)

Significant predictors of inclusion: ln(employees), ln(age), ln(union members).

N (broader unionized perception sample) 4,467 establishment-years

Panel B. Included vs. excluded balance, within stratum-year cells

Included Excluded Difference Within-cell diff.

(1) (2) (3) (4)

Culture Wedge 0.041 0.048 −0.007 −0.005

Relational Wedge 0.061 0.063 −0.002 −0.001

Employee Culture Climate 0.117 0.128 −0.011 −0.008

Manager Culture Climate 0.082 0.082 0.000 0.000

ln(employees) 5.382 5.117 0.265∗∗∗ 0.224∗∗∗

ln(establishment age) 3.124 2.977 0.147∗∗∗ 0.115∗∗

ln(union members) 5.026 4.751 0.275∗∗∗ 0.236∗∗∗

N 1,673 2,794 — —

Panel C. Inverse-probability-weighted Table 5 baseline (column 4, Culture Wedge)

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Baseline (probability weights only) 0.0060∗∗ 0.0090∗∗∗ 0.0756∗∗∗ −0.0458

(0.0025) (0.0031) (0.0265) (0.0353)

IPW × probability weights (full) 0.0073∗∗∗ 0.0102∗∗∗ 0.0884∗∗∗ −0.0501

(0.0026) (0.0033) (0.0281) (0.0367)

IPW (trimmed at 1% / 99%) 0.0061∗∗ 0.0091∗∗∗ 0.0762∗∗∗ −0.0463

(0.0025) (0.0031) (0.0266) (0.0354)

Unweighted (no probability weights) 0.0030 0.0046∗ 0.0381 −0.0224

(0.0023) (0.0028) (0.0240) (0.0312)
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Table OF2: Single-unit vs. multi-unit and within-firm employment-share interaction.
Panel A reports the Table 5 baseline coefficient on the culture wedge separately for single-unit

establishments (employment share ≥ 0.95 of firm employment) and multi-unit establishments.

Panel B re-estimates the multi-unit subsample regression after adding the interaction between the

culture wedge and the establishment’s within-firm employment share, demeaned at the firm level.

Under the financial-reporting-scope concern, the wedge should predict performance more strongly

when the establishment accounts for a larger share of the firm’s reporting unit. The interaction

terms are statistically zero across all four outcomes. Same controls, fixed effects, weighting, and

lagged dependent variable as Table 5. Cluster-robust standard errors at the establishment level.

***, **, and * denote statistical significance at the 1%, 5%, and 10% levels.

ROA Profit margin Labor prod. Turnover

(1) (2) (3) (4)

Panel A. Baseline by unit structure

Culture wedge × single-unit sample 0.0047 0.0083∗∗ 0.0528 0.0798

(0.0055) (0.0041) (0.0360) (0.0592)

N 584 584 584 584

Culture wedge × multi-unit sample 0.0052∗ 0.0066 0.0835∗∗ −0.0508

(0.0032) (0.0041) (0.0417) (0.0477)

N 709 711 711 711

Panel B. Employment-share interaction (multi-unit subsample)

Culture wedge 0.0023 0.0053 0.0330 0.0135

(0.0051) (0.0054) (0.0461) (0.0607)

Culture wedge × employment share (demeaned) −0.0071 −0.0033 −0.1218 0.1559

(0.0109) (0.0121) (0.1143) (0.1446)

N 709 711 711 711

OF.4 Financing Costs as a Test of the Structural-Alignment Pre-

diction

The structural-alignment account in Section 7.2 predicts that pricing channels condition-

ing on the labor measures currently in use cannot price the predictive component, because

those measures load on management-side reporting and management-side reporting does not

predict subsequent operating performance (Table 5, columns 2–3). This subsection reports

the direct test using a debt-pricing proxy. We define Borrowing Costs as interest expense

divided by beginning-of-year total debt and estimate Equation 1 with this dependent vari-

able, separately for the bilateral wedge and management-side reporting. Table OF4 reports

results for the full sample (columns 1–2), the single-unit subsample where the reported fi-

nancial quantities cleanly reflect establishment-level borrowing costs (columns 3–4), and the

public-firm subsample where ESG coverage is most plausible (columns 5–6).
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Table OF3: Scope across institutions, global exposure, and ownership.
This table reports stratum-by-year fixed-effects estimates of Equation 1 for next-wave outcomes,

augmented to include a panel-specific moderator and its interaction with the Culture Wedge. Re-

gressors include the Culture Wedge, the moderator, and Culture Wedge×moderator. Moderators

are an industry/regional (vs. enterprise) union indicator (Panel A), foreign sales share (Panel B),

foreign equity ownership (Panel C), foreign top shareholder indicator (Panel D), and listed parent

firm indicator (available 2015–2019 only) (Panel E). Outcomes are Return on Assets, Profit Mar-

gin, Op. value added/payroll, and Employee Turnover, respectively, in columns 1–4 (Table 5). Same

controls, fixed effects, weighting, and lagged dependent variable as Table 5. Cluster-robust stan-

dard errors at the establishment level (parentheses). ***, **, and * denote statistical significance

at the 1%, 5%, and 10% levels.

(1) (2) (3) (4)
Dep. var. Return on

Assetst+2

Profit
Margint+2

Labor
Productivityt+2

Employee
Turnovert+2

Panel A. Moderator = Industry or Regional Union
Culture Wedge 0.0086** 0.0111*** 0.0797** -0.0537

(0.003) (0.004) (0.035) (0.044)
Moderator -0.0105 -0.0064 -0.0667 0.1053

(0.008) (0.009) (0.091) (0.168)
Culture Wedge × Moderator -0.0040 -0.0049 -0.0019 -0.0215

(0.005) (0.005) (0.052) (0.068)
N 1673 1673 1673 1673
Sum of weights 16664 16664 16664 16664
Adjusted R2 0.364 0.378 0.607 0.478

Panel B. Moderator = Foreign Sales Share
Culture Wedge 0.0116*** 0.0112*** 0.0890*** -0.0534

(0.003) (0.003) (0.032) (0.048)
Moderator -0.0001 -0.0002 -0.0015 -0.0046*

(0.000) (0.000) (0.002) (0.002)
Culture Wedge × Moderator -0.0003*** -0.0001 -0.0004 -0.0005

(0.000) (0.000) (0.002) (0.001)
N 1435 1435 1435 1435
Sum of weights 15201 15201 15201 15201
Adjusted R2 0.395 0.391 0.619 0.468

Controls ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓

Across all six specifications, neither the bilateral wedge nor management-side reporting

is meaningfully related to financing costs: coefficients are statistically and economically near

zero. The wedge is not reflected in our available debt-pricing proxy. We do not interpret

this null as comprehensive market-mispricing evidence—debt pricing is a coarse channel, and

WPS anonymization prevents the equity-return test that Edmans (2011) runs for employee
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satisfaction.

Table OF4: Relational climate and the cost of debt.
This table reports stratum-by-year fixed-effects estimates of Equation 1 with next-wave Borrowing

Costs as the dependent variable, defined as interest expense divided by beginning-of-year total

debt. Columns 1–2 use all establishments, columns 3–4 restrict to single-unit establishments,

and columns 5–6 restrict to establishments with listed parent firms (available 2015–2019 only).

Odd-numbered columns use the Culture Wedge and even-numbered columns use Manager-Reported

Culture Climate (Tables 5 and OC1). Controls follow Table 5. All variables are defined in Table A1.

The sample spans 2005–2019 and is probability-weighted (Figure 1). Cluster-robust standard errors

at the establishment level (parentheses). ***, **, and * denote statistical significance at the 1%,

5%, and 10% levels.

(1) (2) (3) (4) (5) (6)
Dep. var. Borrowing Costst+2

Sample
All

establishments
Single-unit

establishments
Public-firm

establishments

Culture Wedge -0.0001 -0.0005 0.0002
(0.000) (0.001) (0.001)

Manager-Reported Culture Climate -0.0001 -0.0007 0.0004
(0.000) (0.001) (0.001)

Controls ✓ ✓ ✓ ✓ ✓ ✓
Stratum-year FE ✓ ✓ ✓ ✓ ✓ ✓
N 1671 1671 474 474 286 286
Sum of weights 16626 16626 3769 3769 2098 2098
Adjusted R2 0.545 0.544 0.715 0.717 0.480 0.482

OF.5 ESG Score Construction and Matching

This subsection documents the construction of the labor-related ESG scores used in Section 7.

The DIY social scores aggregate WPS indicators that map into each agency’s published social

criteria. Because the agencies’ exact weighting schemes are not fully disclosed and we weight

components equally, these scores are approximations rather than reproductions; Table 12,

Panel A, lists the underlying attribute-to-WPS-variable mapping by rater.

For the actual MSCI ESG KLD employee-relations score, we link single-unit establish-

ments in our analysis sample to firms in the TS2000 database (a Compustat-like source for

Korean listed firms) and merge the MSCI employee score, available for 2011–2019. Match-

ing is on total assets and sales within two-digit industry; ties are broken by closest absolute

distance in log assets. After applying outlier filters (excluding firms with unusually high time-

series variation in the MSCI employee score and one extreme outlier roughly three standard
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deviations above the sample mean), the matched sample contains 39 establishment-year

observations from 30 unique firms.

The horse-race regression in Table 12, Panel D, column 4, is the regression analog. Once

the management-side level is held fixed, the bilateral wedge has no statistically significant

association with the actual MSCI score (coefficient 0.335, cluster-robust standard error 0.232,

t = 1.44), and the same pattern holds for two of the three DIY scores (DIY MSCI ESG KLD

t = 0.54; DIY Bloomberg t = 0.32); DIY S&P Global Ratings shows a marginal positive

association (p < 0.10).
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