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Introduction

Background -

* The significance of technological progress and investment in corporate intangible assets has increased in
recent years, particularly in services sector-driven economies.

* This technological transition is assoclated with changes in corporate financing and investment patterns.

* The literature documents that firms with relatively more intangible assets use less debt and invest mostly
from internal funds (Peters and Taylor, 2017; Falato et al., 2022; Crouzet and Eberly, 2023).

* These corporate financing and investment patterns raise the question of how corporate intangible capital
affects monetary policy transmission.

* Our study explores how monetary policy and bank credit supply actions affect firm investment behavior.

* More specifically, we focus on the differential eftects of tangible and intangible investments in response to

monetary policy and bank credit supply changes and their channels of transmission.
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Objectives of the study

* We analyze the transmission of monetary policy and bank credit supply shocks on publicly-listed Indian
firms’ tangible and intangible investments.

* We assess the heterogeneity of firms’ tangible and intangible investments responses to monetary and credit
supply shocks based on their sectors and industries.

* We also explore the role of financial constraints in driving the responses of firm investment to these

shocks, testing various channels of transmission.
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Motivation of the study

* One of the oldest and most intensively investigated topics in macroeconomics — Yet a black box (Bernanke

and Gertler (1995).

* The assessment of Monetary Policy Transmission (MPT) at micro level.

* India is transitioning towards a knowledge-based, service-oriented economy, focusing on the adoption of
digital technologies, human capital accumulation, and innovation activities.

* This has created the need to link the rise in intangible capital and monetary policy transmission with
empirical evidence.

* In India, changes in bank credit availability have frequently occurred independent of monetary policy

changes.
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Firm-level Data

* We obtain firm-level panel data from the Prowess database, which is compiled and monitored by the Centre
for Monitoring Indian Economy (CMIE).

* Sample size : 7000+ firms over the period 2002-2023 (Annual frequency).

* The key dependent variables of the study are the tangible and intangible investments of a firm.

» Tangible investments — A firm's capital expenditure (CapEx) on tangible assets (changes in the firm's net
PPE + the amount of respective depreciation cost reported for the current period)

» Intangible investments - A firm's capital expenditure on intangible assets (changes in the firm's intangible

assets + the amount of respective depreciation cost reported for the current period)




INTRODUCTION MOTIVATION DATA EMPIRICAL MODEL | RESULTS CONCLUSION AND IMPLICATIONS

Estimation of Monetary and Credit Supply Shocks

*  We employ a SVAR model using short-run restrictions (recursive identification approach as imposed by

Musso et al. (2011), Coibion (2012), and Alpanda and Zubairy (2019) ).
* The primary assumption is that the monetary authorities have access to the current GDP and consumer

price index (CPI) in their information set.
* We calculate an analogous SVAR model:

Boy: = A+ B(L)y;—1 + &

Where y is a vector of endogenous variables, including the log of real GDP, the log of CPI, the weighted
average call money rate, and the log of real bank credit to the corporate sector. 4 is a set of exogenous
variables containing a constant and a dummy variable for crisis periods. B(L) is a matrix polynomial in the lag

operator L and € is a vector of structural shocks. (Source of data on economic variables — RBI)
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Empirical Model

Fixed-eftects analysis :

We frame the following baseline model:

Ln(INVi't) = a+ Pyishock, +yZ;: + @; + 6+ &
Where the dependent variable, ln([ N Vi't) is the logarithm of firm i’s tangible/ intangible investment at quarter
t for alternate specifications. shocky is the estimated contractionary monetary policy shock / positive credit
supply shock. Z; ; 1s the set of firm-specific controls {firm age, firm size, leverage, liquidity, sales growth, net

equity issuances, non-debt tax shield, taxes, profit margin, and earnings volatility}.

Local projection analysis :

To study firms” dynamic responses, we employ the local projection technique to compute the impulse response

functions (IRF) of firms’ tangible and intangible investments in response to these shocks for h periods ahead :

IN(INV; ¢4n) — IN(INV; t_1) = Brshockiin+ YnZic+ @i+ € t4n
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Fixed-effects findings:

* Tangible investments are more sensitive to
contractionary monetary policy shocks and
positive bank credit supply than intangible
Investments.

* Reasons for weaker sensitivity of intangible
Investments—

» lower collateral value, higher depreciation
rates, and higher adjustment costs

> generally financed through internal funds and

equity rather than debt financing.

A\

Targeted grants and subsidies by governments

A\

Done with long term view to sustain

competitive edge.

Panel A: Effects of contractionary monetary shocks on firms’ tangible and intangible investments

DV: Ln (Tangible Investment) Ln (Intangible Investment)
0] 2 €) ) ©) (6) U] ®)
Monetary shock 0.118%4* -0.103%#* L0.16]%4* -0.596%+* -0.0781 %% -0.0641%+* -0.0376 0.497%%
(0.00873) (0.00910) (0.0162) (0.0759) (0.0141) (0.0150) (0.0229) (0.121)
Constant 473948 26364+ 23304k 2.74g%%H 2.436%4* 0.298 -4 955k 0440
(0.000883) (0.247) (0.0680) (0.225) (0.00151) (0.329) (0.102) (0.342)
No. of observations 53974 44560 44560 44560 36165 30675 30674 30675
Firm confrols No Yes Yes Yes No Yes Yes Yes
Firm-fixed effects Yes Yes No Yes Yes Yes No Yes
Year fixed effects No No No Yes No No Yes Yes
Industry fixed effects No No Yes No No No Yes No
R 0.0021 0.2089 0.3559 0.1688 0.0002 0.1275 0.2420 0.0888
F-test [P-value] 183.28 38.78 156774 41 88 3049 1658 726.64 15.87
[0.0000] [0.0000] [0.0000] [0.0000] [0.0000] [0.0000] [0.0000] [0.0000]
Panel B: Effects of positive bank credit supply shocks on firms’ tangible and intangible investments
DV: Ln (Tangible Investment) Ln (Intangible Investment)
| 0] 2) @) ) () (6) U] (8)
Cradit shock 0.0903 %4+ 0.0578 44+ 0.0994 %%+ 131848 0.0397%* 0.00526 0.0148 1.100%4*
(0.00984) (0.0105) (0.0202) (0.168) (0.0162) (0.0172) (0.0289) (0.267)
Constant 4 75( 2.506%* 2320wk 3262k 244 5%4k 0.189 -4 950k (0.869H k¥
(0.00003) (0.249) (0.0680) (0.220) (0.00008) (0.330) (0.102) (0.329)
No. of observations 53974 44560 44560 44560 36165 30675 30674 30675
Firm controls No Yes Yes Yes No Yes Yes Yes
Firm-fixed effects Yes Yes No Yes Yes Yes No Yes
Year fixed effects No No No Yes No No No Yes
Industry fixed effects No No Yes No No No Yes No
RZ 0.0017 0.2107 03549 0.1688 0.0002 0.1302 0.2419 0.0888
F-test [P-value] 84.20 2568 155584 41 88 5.999 1416 72628 15.87
[0.0000] [0.0000] [0.0000] [0.0000] [0.0144] [0.0000] [0.0000] [0.0000]

Notes: DV stands for the dependent variable, which is the logged values of tangible mnvestments (columns (1)-(4)) and intangible investments (columns (5)(8)) of firms.

Robust standard errors are reportad in parentheses (). ##*= p < 0.01, #p < 0.05, p*< 0.10.
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Empirical Results

Local projection impulse responses of firms’ tangible and intangible investments to contractionary monetary shocks—

Response of tangible investment to contractionary monetary policy shock Response of intangible investment to contractionary monetary policy shock

%
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Figs. 1(a) and 1(b) present the impulse response of firms’ tangible and intangible investment (in percentage points) to 100 bps contractionary monetary policy shock
respectively, keeping other firm-specific factors as the control variables. The horizontal axis is in years. The dark and light grey shaded areas indicate 90% and 95% confidence

intervals, respectively. The black dotted line indicates the lines of the x-axis (x=0).
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Empirical Results

Local projection impulse responses of firms’ tangible and intangible investments to positive bank credit supply shocks—

Response of tangible investment to expansionary credit shock Response of intangible investment to expansionary credit shock
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Figs. 1(c) and 1(d) present the impulse response of firms’ tangible and intangible investment (in percentage points) to 100 bps positive credit supply shock respectively,

keeping other firm-specific factors as the control variables. The horizontal axis is in years. The dark and light grey shaded areas indicate 90% and 95% confidence intervals,

respectively. The black dotted line indicates the lines of the x-axis (x=0).
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Empirical Results

Local projection impulse responses of firms’ tangible investments to monetary shocks: Industry-wide heterogeneity

Response of tangible investment to contractionary monetary policy shock (Durables = 1) Reiponse of tangible investment to contractionary monetary policy shock (Nondurables = 1)
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Empirical Results

Local projection impulse responses of firms’ intangible investments to monetary shocks: Industry-wide heterogeneity

Response of intangible investment to contractionary monetary policy shock (Durables = 1) Response of intangible investment to contractionary monetary policy shock (Nondurables = 1)
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Empirical Results

Local projection impulse responses of firms’ tangible investments to bank credit shocks: Industry-wide heterogeneity

Response of tangible investment to expansionary credit supply shock (Durables = 1) Response of tangible investment to expansionary credit supply shock (Nondurables = 1)
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Empirical Results

Local projection impulse responses of firms’ intangible investments to bank credit shocks: Industry-wide heterogeneity

Response of intangible investment to expansionary credit supply shock (Nondurables = 1)

Response of intangible investment to expansionary credit supply shock (Durables = 1) P
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Empirical Results

Examining channels of transmission — the role of financial frictions

* The level of investment is independent of the share of intangible assets held by the firm, given the firm is
financially unconstrained.

* The investment of a financially constrained firm is conditional not only on the cost of borrowing and the
collateral value of firm assets, but also on the share of intangible assets. (Dottling and Ratnovski, 2023)

We test this proposed economic channel empirically, using various proxies of financial constraints:

» On the basis of interest coverage ratio (Top and bottom quartile)

» On the basis of short-term debt holdings (Top and bottom quartile)

» On the basis of working capital requirements (Top and bottom quartile)

» On the basis of age (Older, Middle-aged, and Younger firms)
Our findings are consistent with — firms’ intangible investment is less sensitive to monetary and credit supply shocks

than tangible investment, driven by the degree of financial constraints faced by the firms.
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Conclusion

HKey takeaways :

tangible investments.

Policy implications:

shocks than unconstrained firms.

* Intangible investments show a reduced sensitivity to monetary policy shocks and bank credit supply shocks
compared to tangible investments for Indian firms.
* These findings persists, irrespective of the firm’s industry and sector classification.

* Financially constrained firms are more responsive to both monetary policy shocks and bank credits supply

* They also play a crucial role in weakening the responses of intangible investments to these shocks, vis-a-vis

*  Weaker investment channel of monetary policy in service-driven economy like India — Shifting from

traditional to unconventional monetary policies and other structural reforms.

* Need to develop credit risk assessment techniques that accurately retlect the value of intangible assets.




Thank You!
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