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1 Introduction

Firms around the globe spend large amounts on corporate social responsibility (CSR)
activities (Benabou and Tirole, 2010; Hart and Zingales, 2017; Fioretti, 2022). Gov-
ernments have long promoted the private sector’s participation in social causes through
tax incentives (Pickering et al., 2014). Low-and middle-income countries (LMICs),
faced with major development challenges and limited government revenues, are in-
creasingly turning to laws that delegate public good provision to firms by mandating
them to spend on CSR. In India, the first country to implement such a mandate, CSR
expenditures represent 0.1% of GDP in 2019.

Whether firms should engage in CSR, defined as the allocation of some profits to
social causes, has been at the center of debates on the objective of the firm since the
early twentieth century (Lund, 2023). The standard and influential view in economics,
emphasized by Friedman (1970), is that contributions to such causes are best done by
individuals, not firms. More recently, the theoretical literature on CSR has shown that
the key rationale for CSR is the idea that firms may have a technological advantage in
producing public goods relative to the public or non-profit sector (Besley and Ghatak,
2007; Hart and Zingales, 2022). This occurs when the public good is naturally bundled
with the production of the private good: a healthcare firm may have a technological
advantage in running a health screening campaign, for example. In practice, however,
firms could engage in CSR for strategic reasons that lead them to maximize their
private returns, potentially at the expense of social returns (Baron, 2001). There is
no systematic evidence on how firms allocate their CSR expenditures that could help
understand the potential welfare effects of CSR.

This paper seeks to shed light on this question by studying how Indian firms
allocate their CSR expenditures. The Indian context is particularly well suited to
this analysis for two main reasons. First, India is a large emerging economy facing
substantial demand for public goods with limited tax capacity (Das et al., 2023;
Muralidharan, 2024). Whether CSR can serve as an effective mechanism for delivering
public goods is thus a question of major interest. Second, in 2013, India passed a
law mandating all large firms to allocate a share of profits to a specified list of social
causes and report on all their CSR projects. This enables us to construct the first
dataset documenting the CSR activities of the quasi-universe of large firms in any

economy: we observe all CSR expenditures of the 6,500 largest Indian firms over



the period 2015-2019, as well as detailed descriptions of CSR projects (e.g., primary
health care centers or women’s employment training).

We begin by presenting key facts about CSR in India. First, CSR expenditures
span a wide range of social topics, with health and education receiving the largest
shares. Second, the CSR allocation across topics is similar to how other public good
providers allocate their expenditures. Third, firms specialize in topics, and firms
producing similar products make similar CSR choices. This suggests a potential
relationship between firms’ technologies and their CSR allocation. Finally, we observe
a strong geographic concentration of CSR spending, leading to a highly unequal
geographical distribution of CSR expenditures per capita.

Motivated by these facts, we build a conceptual framework in which firms choose
how to allocate their CSR expenditures across project types defined by a topic and a
location. Firms differ in the technology they use to provide projects in each type to
capture the possibility that firms may have different ‘technological advantages’ across
types; we propose one micro-foundation for why these technological advantages arise.
Firms also have heterogeneous preferences across types, which potentially differ from
those of the social planner, allowing for wedges between private and social returns.
We contrast the socially and privately optimal allocations to clarify what can be
learned by our empirical exercises.

We then consider whether CSR is efficiently allocated by asking whether firms
spend more on CSR projects they have a technological advantage in. Our key method-
ological innovation is to use Natural Language Processing (NLP) to construct an index
of technological proximity between the firms’ for-profit activity and CSR topics. For
a description of firms’ technologies used in their for-profit activity, we rely on the
text contained in the industry classification guidelines. For a description of the tech-
nologies required to produce CSR projects in a social topic, we use the description of
all the projects in this topic. We use word embeddings to obtain a vector represen-
tation of both texts and measure the proximity between industries and social topics
using the cosine similarity between these vectors. We provide support for our key
assumption: similarity in the embedding space reflects technological similarity, where
technologies are used to produce both for-profit goods and CSR projects.

We find that firms’ technological advantage is correlated with how they allocate
CSR across topics: a one standard deviation increase in the proximity between a

firm’s industry and a topic increases the amount that the firm spends on the topic



by 16%.! These results are robust to a wide range of robustness checks, and are not
driven by a particular topic or industry; using alternative models or textual sources
to proxy for technological proximity hardly affects results. Findings are also very
similar when obtained on the sample of firms that spend more on CSR than the
amount required by the law, suggesting our conclusions are not specific to a context
in which firms only spend on CSR because they are mandated to do so. Overall, our
results are consistent with the idea that firms use their technological advantage when
deciding how to allocate their CSR spending. Seen through the lens of the theoretical
CSR literature (Besley and Ghatak, 2007; Hart and Zingales, 2022), this implies that
CSR has the potential to be welfare-improving.

Firms allocating expenditures on public goods may have implications for equity
as well as efficiency. To study the equity characteristics of CSR, we consider the al-
location of expenditures across locations. We find that CSR expenditures in an area
are positively correlated with that area’s level of development. Assuming that pub-
lic goods have higher social returns in poorer areas, this indicates a wedge between
private and social returns. A key mechanism behind this finding is that firms con-
centrate their CSR spending in areas where they are headquartered. However, CSR
expenditures are positively correlated with local development even when spending
in headquarters is excluded. Overall, our data suggests that the spatial distribution
of CSR spending may be regressive, including when compared to the distribution of
government expenditures.

This paper’s first contribution is to the empirical literature on CSR. Most of
this literature focuses on the relationship between firms’ CSR activities and their
financial outcomes (see Margolis et al., 2007; Christensen et al., 2021; Gillan et al.,
2021; Hong and Shore, 2023; Starks, 2023, for reviews).2 More recent papers seek

to measure firms’ and investors’ social impact or characterize the diverse stakeholder

LOur conceptual framework clarifies that what we are interested in is the correlation between
technological advantage and CSR allocation, not a causal effect. Whether firms spend more on
topics they have a technological advantage in because of their technology or because they have a
high preference for these topics is irrelevant from an allocative efficiency perspective.

2Previous contributions have investigated CSR. in the Indian context in particular. In the ac-
counting literature, Manchiraju and Rajgopal (2017); Dharmapala and Khanna (2018); Mukherjee
et al. (2018); Bhattacharyya and Rahman (2019) investigate the effect of the CSR mandate on firm
value, focusing on listed firms. In the strategy literature, Gatignon and Bode (2023) provide a
descriptive analysis of Indian firms’ CSR strategies. Chhaochharia et al. (2025) consider the man-
date’s effect on school enrollment. Rajgopal and Tantri (2023) examine the impact on firms spending
voluntarily on CSR.



preferences underpinning firms’ prosocial stances.? Our paper builds on this literature
by leveraging data on CSR projects to inform the welfare properties of corporate social
expenditures. Our approach in particular complements that in Fioretti (2022), who
uses detailed data on all activities of one firm to show that it acts prosocially beyond
profit maximization. In contrast, we consider all large firms in a context in which the
amount of prosocial spending is given and consider whether the allocation of CSR
spending is consistent with social welfare maximization.

In particular, we propose and implement an empirical test for a key assumption in
the theoretical literature on CSR: that firms allocate their CSR spending according
to the technological advantage that stems from their for-profit production technology
(see Kitzmueller and Shimshack, 2012, for a review). In most models, it is a necessary
condition for CSR to increase welfare — that of shareholders (Hart and Zingales, 2017,
2022) or of society (Besley and Ghatak, 2007; Magill et al., 2015; Broccardo et al.,
2022).4 This paper is, to the best of our knowledge, the first to test and validate this
assumption.

Our second contribution is to the literature on the private provision of public
goods, of which CSR expenditures are an example. This literature focuses mostly on
private provision via privatization or outsourcing (see Hart et al., 1997; Kotchen, 2006;
Behaghel et al.; 2014; Mukherjee, 2021; Knutsson and Tyrefors, 2022). It emphasizes
tradeoffs between the efficiency gains of relying on firms to provide public goods and
potential adverse effects in quality or distributional outcomes. This paper points
to a similar efficiency-equity tradeoff for CSR activities. Our paper’s scope is also
reminiscent of work on charitable giving by individuals that describes the universe of
giving via administrative data, though this work has so far only documented spending

patterns in rich countries (see List, 2011, for a review).”

38ee e.g., Flammer and Luo (2017); Bertrand et al. (2020); Gibson Brandon et al. (2022); Allcott
et al. (2023); Cheng et al. (2023); Christensen et al. (2023); Colonnelli et al. (2023); Fioretti et al.
(2023); Hartzmark and Shue (2023); Kahn et al. (2023); Conway and Boxell (2024); Green and Vallee
(2024); Ferreira and Nikolowa (2025).

4Note that this condition is necessary but not sufficient for CSR expenditures to increase social
or shareholder welfare — one also needs to assume government under-provision of the public good
and, for shareholder welfare, shareholder preferences for being socially responsible. CSR. expen-
ditures could also increase shareholder welfare if shareholders look to management to solve their
free-riding problem (Morgan and Tumlinson, 2019), common ownership leads shareholders to want
to maximize industry profit, not firms’ profit, etc. Hart and Zingales (2022) however, argue that such
considerations are second-order explanations compared to the technological advantage motivation.

SWithin this literature Card et al. (2010) find that charitable contributions from individuals
increase substantially in areas where a firm’s headquarters are located. Our results suggest corporate
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Third, our results speak to debates regarding how to finance development. A
large literature focuses on how governments can overcome tax capacity constraints
to raise more resources in LMICs (see for example Besley and Persson, 2009; Best
et al., 2015; Gadenne, 2017; Jensen, 2022; Bergeron et al., 2024). Our results sug-
gest that mandating CSR spending can complement such efforts, and indeed, several
LMICs recently implemented CSR mandate laws similar to India’s (Lin, 2021), whilst
developed countries often use regulation of multinationals to foster change in LMICs
(Chang and Christensen, 2025). The focus of our paper is not to compare the CSR
mandate to an increase in taxes on large Indian firms. We show, however, that the
mandate was well enforced, with an economically significant increase in CSR expen-
ditures. The public framing of the law as asking firms to contribute to development
goals, together with the reporting requirements, de facto led to a transfer of resources
from the private sector to public good provision in a context where tax enforcement
itself is relatively weak.

Finally, our methodology builds on a growing literature using semantic distance
to capture distance in economically relevant space (Gentzkow et al., 2019; Ash and
Hansen, 2023) and in particular Hoberg and Phillips (2010, 2016) who use similar text
to characterize the product space in which firms compete. We derive model-based
tests to validate that word embeddings adequately capture technological properties
of firms’ production processes.

The paper is organized as follows. Section 2 describes our context of study, data,
and provides evidence on the implementation of India’s CSR mandate. Section 3
provides key stylized facts regarding the allocation of CSR expenditure in our context
that motivate the simple conceptual framework that defines our hypothesis of interest
in section 4. Section 5 considers the efficiency properties of the allocation of CSR
expenditures across topics, whilst section 6 studies the equity characteristics of the

allocation across locations.

contributions exhibit a similar type of home bias.



2 Context and Data

2.1 Corporate Social Responsibility in India

In August 2013, India passed into law section 135 of the Companies Act, which man-
dates that large firms spend at least 2% of their average profits over the last three
years on CSR activities. It came into effect in April 2014. Large firms are defined
as those with profits above INR 50 million, income above INR 10 billion, or a net
worth above INR 5 billion in any of the three preceding financial years.% These firms
represent a large share of the Indian economy, corresponding to approximately 60%
of formal sector activity. The act specifies the activities that qualify as CSR ex-
penditures, clarifies that spending occurring within the ‘normal course of business’
(e.g., employee welfare) does not qualify, and imposes the formation of a CSR com-
mittee with at least one independent director. Importantly for our purposes, it also
makes reporting of all CSR activities to the Ministry for Corporate Affairs (MCA)
compulsory. During our study period (2015-2019), the mandate was enforced on a
comply-or-explain basis, and since 2019 fines have been imposed for non-compliance.
For more details on the provisions of the mandate, see Appendix D.1. Over the period
2015-2019, the total annual CSR expenditure is 142,669 million INR (2,283 million
USD) on average, equivalent to 0.1% of GDP.” We return to discussing the effects of

the law on CSR expenditures after describing our data.

2.2 Data

CSR data. Our main data source comes from the compulsory reporting of CSR
activities to the MCA. Since the fiscal year 2014-2015 (hereafter 2015), all liable firms
report on each of their CSR projects. The data is available on the MCA website and
contains, for each CSR project, the amount spent on the project, the CSR topic
this project belongs to (from a pre-specified list defined in the law), and a textual
description of the project. After cleaning procedures outlined in Appendix C, the
CSR data contains information on 124,813 projects conducted by 11,487 firms over

6These thresholds are not associated with any other requirements in Indian law.

"This is similar to the share observed in the US where charitable giving by corporations repre-
sented 27.36 billion USD in 2023, just under 0.1% of GDP (The Giving Institute, 2023). Throughout
the paper, we denominate in 2015 INR and apply an INR to USD exchange rate of 0.016.



the period 2015-2019. From the 28 CSR topics specified by the law and available
in the CSR data, we group similar topics to obtain the 16 topics considered in our
analysis.® Because projects often span multiple years, we aggregate data across years
in what follows. To the best of our knowledge, this is the most comprehensive dataset
on CSR activities for any country in the world. It is comparable in scope to data on
charitable giving by individuals in the US compiled by the Giving USA Foundation
(see List, 2011) but contains more information on project types and, crucially for our

purposes, provides the official Corporate Identification Number (CIN) of each firm.

Accounting data. We combine CSR data with accounting data to obtain addi-
tional information on firms. We use the Prowess database from the Center for Moni-
toring the Indian Economy, which includes information from the income statements
and balance sheets of all publicly traded firms as well as a large number of private
firms. From this data, we obtain information on firms’ industries at the 2-digit level,
which follows the National Industry Classification (NIC). We use information on CSR
expenditures reported in balance sheet statements to examine the implementation of
the reform, using data from 2007 onward.

We merge the CSR and accounting data at the firm level using firms’ CINs. The
accounting data does not, by design, include all Indian firms and has better coverage
of large firms. We match 61% of firms and 91% of CSR expenditures in the CSR data
as well as 99% of the post-2015 CSR expenditures reported in the accounting data.
After the merge and a second set of cleaning steps outlined in Appendix C, our main
analysis sample consists of 86,334 projects by 6,573 firms.

Table A.1 shows descriptive statistics of the variables used in our analysis. Firms
are large, and the distribution has a long right-tail. We systematically present results
with and without weighting by firm size (proxied by total CSR expenditures) in what
follows. Figure A.1 plots the distribution of CSR expenditures by industry for the 20
largest industries in our data. The CSR shares follow a distribution similar to that
of value-added per industry for India, as expected given that CSR expenditures are

a function of profits.

8This re-classification is done by using the information provided by the project descriptions to
group together topics that contain few projects and are conceptually very similar, e.g., ‘environmental
sustainability’ and ‘conservation of natural resources’. See Appendix C.1.4 for a detailed description
of our method.



Textual data. Our main analysis exploits the description of projects in the CSR
data. To use this text, we perform a number of data cleaning steps described in
Appendix C.1.2. In particular, we filter out uninformative tokens (words) and ob-
servations. After cleaning, the average project observation contains 4.3 informative
tokens (standard deviation is 4.0) and the average CSR topic contains 23,509 tokens
(standard deviation is 30,763).” Figures C.2-C.4 provide a visualization of this data
by showing word clouds for the project descriptions by topic.

We encode the textual data using word embeddings. Word embeddings are a
natural language processing method in which individual words are represented as
real-valued vectors in a high-dimensional space. These vectors are meant to capture
the meaning of words so that similar words have similar vectors. In addition, an
internally consistent geometry on the vector space allows words to be related. We
use the word embeddings provided by the pre-trained Word2Vec model released by
Google. The model contains 300-dimensional vectors for 3 million words. We obtain
a vector representation of the text describing each CSR project p, denoted v;,. The
details of the implementation of Word2Vec are in Appendix C.1.3. We use Word2Vec
embeddings as our baseline due to their methodological transparency: representing
documents as the mean of token-level embeddings enables intuitive and interpretable
exploration of semantic patterns. We present results using OpenAl’s NLP model as
a robustness check.

In section 5, we additionally exploit textual data characterizing the firms’ indus-
tries. For each 2-digit industry, the Handbook of the National Industrial Classification
provides a description of the products and production technologies common to firms
in the industry. After cleaning, this text yields an average of 250 informative tokens
per industry (standard deviation is 225). Table C.4 shows an example of text for one
industry. Using word embeddings, we obtain a vector representation of the text de-
scribing each industry 7, denoted v;. In robustness tests, we exploit SEC 10-K filings
for US firms to produce an alternative corpus describing industries (see Appendix
C.2 for details). The magnitude of embedding vectors does not encode meaningful

information so we normalize all embedding vectors to have norm 1.

9Before filtering out uninformative tokens, the average is 7.4 tokens per observation.



Notations. Throughout the text, we use the notation [|x|| to denote the Euclidean

norm of vector x and cos(x,y) for the cosine similarity between vectors x and y:

(x,y) = it

T Il

Additional variables. We use two additional project-level variables from the data.
The first is an indicator for whether the project was implemented directly by the
firm or indirectly via a third party (typically an NGO). The second is information
on project location: we observe the state in which a project occurs for projects
totaling two-thirds of the CSR spending; among those we obtain the district for
27% of expenditures. We observe CSR expenditures in all 35 states and 496 districts
(78% of all districts). "

2.3 Implementation of the CSR Mandate

This section briefly describes evidence on the implementation of the CSR mandate.
In Figure 1(a), we plot the evolution of total CSR expenditures in India over time, as
reported in the accounting data. We see a large increase from 2015 onward: aggregate
CSR spending roughly tripled since the mandate was implemented. Figure 1(b) plots
the evolution of CSR spending as a share of profits separately among liable firms
(defined as firms whose income, profits, or net worth are above the thresholds defined
in the law) and all other firms in the accounting data. All the aggregate increase
in CSR spending comes from liable firms. Appendix D investigates the evolution of
CSR expenditures in liable and non-liable firms over the period more formally by
conducting a difference-in-differences exercise (see in particular Figure D.1) and con-
siders whether pre-existing expenditures were re-labeled as CSR after 2015. Results
suggest the mandate led to an increase in CSR spending as a share of profits of 1
percentage point in the first year of its implementation, and up to nearly 1.5 points
at the end of the period. The average profit share of CSR among liable firms is 2.3%

at the end of the period, suggesting the mandate was well respected overall (see also

10When we do not observe the state this is either because the variable isn’t filled in the original
data or because the project is specified as occurring in the whole of India. In our regression analysis
in section 6 below, we exclude four states with a population that is lower than one million, as well
as the small state of Chandigarh, which does not have government spending data.



Chhaochharia et al., 2025).11

Figure 1(b) also shows that many firms already spend on CSR prior to the man-
date: 14% of firms in our main sample spend more than 1% of profits on CSR in 2014,
20% spend more than 2.5% after 2015. Together, these two sets of firms represent
26% of our sample and constitute what we call the ‘voluntary CSR’ sample. Their
behavior may indicate intrinsic preferences for CSR activities. In what follows, we

systematically consider whether these firms allocate their expenditures differently.

3 Key Facts About CSR in India

This section documents four key facts on the allocation of CSR spending by firms in
India. These facts motivate our analysis of the efficiency-equity trade-off associated
with firms deciding on the allocation of public goods. We obtain them on our main
analysis sample and systematically reproduce them on i) the sample of all firms in
the CSR data and ii) the voluntary CSR sample; we find very similar patterns in
Appendix B.!2

Fact 1: CSR spending is concentrated in health and education. Table 1
shows the allocation of CSR spending across topics. This table also clarifies the mean-
ing of the topics by listing the three most common project types within each topic.
For each topic, the most common project types are identified by partitioning projects
into types by estimating a k-means clustering algorithm on project embeddings.'?
We see that firms finance a wide range of projects.

The largest social topic in terms of spending is education (32% of the total). Com-
mon education projects involve school construction or renovation and the promotion
of education for differently-abled children. The second largest topic is health (17%
of spending), with projects focused on preventive healthcare, patient care, medical

equipment, or mobile health camps. Infrastructure and environmental sustainability

1We also test whether the increase in CSR expenditures crowded-out government expenditures
at the state level, but are under-powered to conclude with certainty on that question (see Table
D.3).

12Facts 1 and 4 on the allocation across topics and states have overlaps with official CSR reports
(Ministry of Corporate Affairs, 2021) and the descriptive analysis in Gatignon and Bode (2023).

13See the full list of clusters and implementation details in Appendix C.3. In addition, Figures
C.2-C.4 show word clouds for each topic.
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follow, with 8% of spending each. Infrastructure involves mostly small-scale infras-
tructure in rural areas (e.g., rural roads, street lights); for environmental sustain-
ability, conservation and tree plantation are the most frequent types of project. The
other social topics all receive equal to or less than 6% of spending. Section 5 below

considers the determinants of firms’ allocation of CSR across topics.

Fact 2: Firms’ allocation across topics correlates with the allocation of
other public good providers. Figure 2 compares the allocation of CSR spending
across topics to the allocation of spending by other key public goods providers: the
government and NGOs. To make this comparison feasible, we aggregate several topics
together. We leave the details of the mapping between the CSR topics and the
spending categories for other providers, as well as the respective data sources, to
Appendix C.2.

The allocation of CSR spending across topics is significantly correlated with that
of government spending and NGO activity. In both cases, the pairwise correlation is
around 0.8 and statistically significant at the 1% level. Notably, the three types of
public goods providers allocate almost precisely the same share to education. Firms
differ from the government and NGOs in that they allocate less to vulnerable popula-
tions and more to industry and technology, vocational skills, and water and sanitation
projects. Overall, Figure 2 suggests that different public good providers agree to a
large extent on the relative valuation of public goods across topics. We return to
this when we compare the role of technological advantage in explaining the alloca-
tion of CSR across topics to that of preferences for topics common to firms and the

government.

Fact 3: Firms specialize in topics, and similar firms specialize similarly.
Firms’ CSR spending is highly concentrated across topics. The firm-level distribution
of spending shares across topics has an average Herfindahl-Hirschman Index equal to
0.63, and 34% of firms allocate more than 90% of their spending to only one topic.
This is not only the result of indivisibilities: in the sample of firms reporting multiple
projects, 20% of firms allocate more than 90% of their spending to only one topic.
Moreover, firms that sell similar products tend to allocate their CSR expenditures
across topics similarly. We regress the cosine similarity between firms’ CSR shares

across topics on the cosine similarity between firms’ sales shares across products
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and find a statistically significant correlation (see Table A.2). These specialization
patterns suggest a link between firms’ for-profit production processes and their choice
of CSR spending. This is a key building block of our conceptual framework in section
4.

Fact 4: CSR spending is highly concentrated geographically. Figure 3 shows
the distribution of CSR expenditures across states. Almost 30% of CSR spending
funds projects in the state of Maharashtra. Six states (Maharashtra, Karnataka, Gu-
jarat, Tamil Nadu, Andhra Pradesh, and Delhi) receive 66% of the spending. This
does not simply reflect the distribution of the population: Maharashtra represents
only 9% of the population and these six states 34%. This concentration of CSR
spending in a few states thus leads to large discrepancies in CSR spending per capita.
In section 6, we explore both the determinants and the implications of the geograph-

ical allocation of CSR expenditures.

4 Conceptual Framework

This section provides a simple conceptual framework that compares firms’ privately
optimal CSR allocation to the socially optimal allocation to guide our empirical anal-
ysis. We are interested in the allocation across project types, which we define in our
empirical analysis as either topics or locations. Firms differ in their preferences across
types and in the type-specific production function they use to produce projects from
CSR expenditures. The latter captures the idea that firms may have a technological
advantage in producing some public goods. We start with a general model where
this technological advantage is exogenously given, then propose a micro-foundation
in which it arises because firms are endowed with technologies used in the production

of both private goods and CSR projects.

4.1 General Model with Exogenous CSR Productivities

Set-up. Our object of interest is how firms f allocate an exogenous CSR amount £

pub

across project types p € PP, We denote sp, the share that firm f allocates to type

p. The amount of project type p produced by firm f is given by:

Yfp = eXp(O(fp)(Spr)p (1)

12



where p < 1. The parameter ay, captures firm f’s technological advantage in provid-

ing type p.
Firms obtain utility U from their projects yp,, defined in the following way:

Ur = by (2)
D

where the (g, terms capture firm preferences across project types p which could reflect
both private returns (strategic considerations) and/or warm-glow utility.

Social welfare is an increasing function of the projects funded by all firms and is

W= m up (3)
p

f

where the u, terms capture the social returns to project type p.

defined as follows:

Socially optimal allocation. Maximizing social welfare in expression (3) subject

to >, sp = 1, V[ yields:

)] 1/(1-p)

. [1p exp(a
_ p EXP L& fp >]1/(17p) (4)

5fp —
Zq [Hq exp(och

The socially optimal amount firm f allocates to a project type p is increasing
in its (relative) technological advantage in this type, &y, and in the social returns
parameter p,. We define a CSR allocation as allocatively efficient if firms with a
higher technological advantage on a project type spend more on that type. The

socially optimal allocation satisfies allocative efficiency.

Privately optimal allocation. FEach firm maximizes its utility in expression (2)
subject to »_, sp, = 1. This yields:

[y explaxg,)] /P

Sfp = = (5)
4 22 St eXp(“fq)}l/(l ?)

When firms internalize social welfare (Cfp = Wp,Yf,Vp) or have no preferences
across project types (Cfp = Cy, Vp), allocative efficiency holds, and firms spend more

on project types they have a technological advantage in. However, when firms’ pref-
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erences across types are different from those of the social planner, allocative efficiency
may not hold. In particular, if the correlation between firms’ preferences across types
and their technological advantage across types is negative and large, allocative effi-

ciency does not hold.

4.2 Micro-Foundation of CSR Productivities

Why are some firms more productive at some CSR project types? We propose a
simple micro-foundation in a model where firms are endowed with multi-dimensional
technology vectors used to produce both for-profit and CSR projects, and different
projects require different combinations of technologies.!* We provide a succinct de-

scription of the model, and leave details and derivations to Appendix E.

Production. Production occurs across projects, indexed by p € P. P can be par-
titioned into PP for CSR projects and PP™ for for-profit goods sold in competitive
markets. Projects are produced by combining tasks T € J. The relative importance
of tasks varies across projects as characterized by the vector ¢p = [bpr|rcg such
that Vp, > . ¢dpr = 1. To perform tasks, firms hire workers and are endowed with a

task-specific productivity vector zg = [ZfT]Teg'. Firm f’s output in project p is:

Y
Yt — H(eXp(sz)epr)d)pT

TeT

where p < 1 as above, and £z, is the labor assigned to task T and project type p.
The wage w is taken to be exogenous.

¢p captures the technological requirements of project p. We interpret tasks in a
broad sense as any type of work, material, or immaterial input that are required to
complete a project. zs captures firm productivity at each of the tasks, and can capture
physical capital, organizational capital, any type of specialized knowledge, know-how,
or information. We assume for convenience that |[dp|| = ¢, Vp and |[|z¢|| = 1, Vf, and

relax these assumptions in Appendix E.

140ur modeling choices borrow heavily from the task-based production framework (e.g., Acemoglu
and Restrepo, 2018), but the key insights are applicable to a general multi-dimensional sorting
framework (e.g., Lindenlaub, 2017).
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Project-specific productivity. Conditional on producing project p, the firm al-

locates labor {g, across tasks in a way that maximizes project-specific returns:

M = max Cpyp — whp
{tpe}

subject to: Y cq Lpr = L. When p is a for-profit good, (g, is the market price of
good p. When p is a CSR project (g, captures how much firm f values project type
p, as above. The optimal labor allocation satisfies: fé% = ¢pr. Project-level profit
maximization yields an expression for project output as a function of firm-project
productivity o, :

ypp = exp(ouy e, (6)

with:
Xy — o]0 COS(¢p>Zf> + Kp (7>

cos(dp, z¢) is the cosine similarity between the vector of returns to tasks for that
project type ¢y, and the firm’s vector of task-specific technologies z¢. k) is a project-

level constant.

Privately and socially optimal allocations. The firm allocates labor across

projects to maximizes total returns:

pax Cpupp—wp) + Y Cppupp— wlpy)
I peprri pePrub

where we now define the exogenous CSR expenditure requirement as » peppub wlp, =
E. We obtain that firms’ privately optimal CSR shares follow the expression in
equation (5), with o, now defined in (7).

The social planner maximizes the social welfare function given in (3) above. This
yields the same socially optimal allocation across CSR project types p as above (equa-
tion (4)).

Sources of technological advantage. Equation (7) shows that firms are more
productive in projects that put a large weight on their most productive tasks. Pro-
ductivity at the firm xproject level increases in the proximity between firms’ own tech-

nologies and projects’ technological requirements. This is in line with resource-based
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theories of the firm proposing that firms diversify into products that use common
capabilities, supported by empirical evidence in Boehm et al. (2022) and Koh and
Raval (2025).

This framework implies that firm’s projects, both private and public, are deter-
mined by a common firm-level productivity vector. A direct implication is that firms
making similar for-profit product choices have a similar vector zg, and hence make
similar CSR allocation choices. This is in line with the evidence in Table A.2 discussed

in the previous section.

Implications for CSR productivities across industries. Our empirical tests
exploit variation in firms’ technologies at the level of their industry. We define an
industry as a set of private goods P; C PP"* centered around a technological vector
bi: Vp € P, dp = P + €p, with ep mean-zero and i.i.d. In addition, we assume
that firms belonging to industry ¢ have a productivity vector centered around ¢j:
7z = ¢; + €. This ensures that firms in industry ¢ have p € P; as their main
product, in line with how firms are classified across industries in standard datasets.

For a firm f in industry ¢, we can then write:

g = pd cos(Py, dy) + Kp (8)

Firms are more productive in CSR projects that have technological requirements

similar to that of their for-profit industry.

4.3 Hypothesis Taken to the Data

In what follows, we start by considering how CSR expenditures are allocated across
one dimension of project type, that of social topic indexed by d (section 5). We do not
impose any shape on the distribution of social returns across topics and test whether
the private allocation is allocatively efficient by considering whether jfTJZ > 0. Our
object of interest is thus the correlation between firms’ technological advantage across
topics and the share they spend on topics: allocative efficiency holds if this correlation
is positive. In line with our micro-foundation, we measure technological advantage
as the proximity between a firm’s for-profit technology and the requirements of CSR
projects, as detailed below. We allow for any pattern of aggregate firm preferences

towards topics by including topic fixed effects and consider the extent to which these
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can be explained by preferences for topics that are shared by firms and the government
as a second step.

We then consider in section 6 how CSR spending is allocated across the other di-
mension of project type, locations, indexed by s. There, we use a location’s economic
development to proxy for the social returns to spending, and test whether Z%{z >0
by looking at the correlation between economic development and CSR expenditures

across locations.

5 Allocative Efficiency: Do Firms Use Their Tech-

nological Advantage?

Motivated by our definition of allocative efficiency above, we consider whether firms
spend more on topics for which their for-profit production processes give them a
technological advantage. We begin by explaining how we proxy for technological

advantage, then outline our empirical strategy and present our results.

5.1 Construction of a Proxy for Technological Advantage

Testing for allocative efficiency requires a measure of firm X project-specific CSR pro-
ductivities. We exploit the insight that firms will be more productive in CSR projects
that are technologically close to their for-profit production process. This insight has
been repeatedly discussed in the literature under the term ‘bundling’ (see e.g. Besley
and Ghatak, 2007) and is formalized by our micro-foundation for firm X project-specific
CSR productivity in section 4.2. We operationalize it by building a measure of tech-
nological proximity for each pair of industry ¢ and social topic d, meant to proxy for
the model object cos(dq, P;)-

To proxy for cos(¢dpq, d;), we make the assumption that if projects in a given
CSR topic require a technology that is close to the firm’s for-profit technology, this
technological proximity will be reflected in a semantic proximity between descriptions
of the CSR topic and descriptions of the firm’s production function. For instance,
consider whether pharmaceutical firms are more efficient at undertaking CSR projects
in health than financial firms. Our premise is that this would be reflected in a higher
semantic proximity between the description of a pharmaceutical firm’s production

function and the description of health CSR projects than the semantic proximity
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between the description of a financial firm’s production function and the description
of these projects.

To construct this measure, we exploit embeddings of textual data describing CSR
topics and industries, as described in section 2.2. For each industry i, we use the
description in the NIC handbook to obtain the embedding v;. For each topic d, we
define v as the average of the project embeddings v, for projects p belonging to
topic d. We proxy for cos(¢yq, dj), the technological proximity between industry i
and topic d, as:

Proximity,;; = cos(vg, v;) 9)

The key assumption underlying our measurement exercise is that the semantic
proximity between texts describing industry ¢ and topic d appropriately proxies for
the proximity of the technological requirements of industry ¢ and topic d. Formally,
we assume cos(vg,v;) & cos(dg, d;).'° After describing our measure, we propose
three tests to validate this assumption below.

Higher values indicate higher similarity, but the variable has no cardinal inter-
pretation. We standardize it to have a mean of zero and a standard deviation of
one to ease the interpretation of our results. In robustness checks, we use alternative

measures for v; and v;.

Description of Proximity;;. Figure 4 depicts the distribution of the proximity
variable across topics and industries in a heatmap for all 16 topics and the 16 largest
industries in our data. Deeper blue colors indicate higher proximity, and light grey
indicates lower proximity. We see that the distribution of the variable is reasonably
intuitive: for example, the health topic has a particularly high proximity with the
pharmaceutical industry, and the civil engineering industry has a high proximity with
the sanitation, safe drinking water, infrastructure, and environmental topics — all top-
ics which require some degree of engineering. We also see that some topics/industries
have consistently low or high proximity with many industries/topics (see, for exam-
ple, the ‘safe drinking water’ topic). This may reflect true technological patterns, or

be due to less desirable characteristics of our textual corpus, such as the recurrence

15Tet T, W be the dimensions of the task and the embedding space, respectively. A sufficient
condition is that v = A where A € RW*7 is a linear isometry. This requires T < W, and ensures
cos(vg,vi) = cos(dg, d;). Alternatively, when T > W, A must be a random projection and we
apply the Johnson-Lindenstrauss lemma to obtain cos(vg, v;) & cos(dq, dy)-

18



of some non-technical terms in project descriptions. Our regression results below
control for topic and firm fixed effects throughout to allow for this possibility, and
we consider the robustness of our results to the exclusion of each topic or industry
in turn.'® Figure A.3 plots the distribution of the variable at the firmxtopic level,
with some examples. One standard deviation in proximity corresponds roughly to
the difference in proximity between the topics ‘hunger and malnutrition” and ‘health’
for the pharmaceutical industry.

In Tables C.5—C.8, we investigate which tokens lead a topicxindustry pair to have
a high or low similarity. The patterns are very intuitive. For instance, for the CSR
topic ‘infrastructure’, the closest industry is ‘civil engineering’. Looking at the sets
of tokens closest to the centroids of the embeddings vector v; and v; for this pair, we
see that both sets have significant overlap, with tokens related to construction driving

their high cosine similarity.

Validation. We propose three tests of our assumption that cos(vg, v;) = cos(Ppq, d;)-
We provide the intuition for these tests below and leave formal derivations to Ap-

pendix E.

Test 1. Industry predicts semantic proximity across firms. From our definition of
industries, it follows that the technology vectors of firms in the same industry are more
similar than those of firms in different industries. If word embeddings appropriately
represent technology vectors, then this property should hold for embeddings. We
implement this test using the firm-level business descriptions contained in 10-K filings
for US firms (there is no equivalent firm-level data for India). Table A.3 shows that
firms in the same 2-digit industry have a higher cosine similarity than firms in different
industries by 0.118 (compared to an average across-industry value of 0.679). This
number rises to 0.146 and 0.155 when we compare firms in the same 3-digit and

4-digit industries, respectively.

Test 2. Semantic proximity across industries predicts firms’ sales shares across in-
dustries. Our model predicts that a firm in industry ¢ will have higher sales share in
products belonging to industry i’ # 4 if industry 4 has high technological proximity
with ¢’ (high cos(dy, py)). If the industry embedding vectors v; appropriately rep-

resent technological requirements, this property should hold for semantic proximity

16Figure A.2 plots the heatmap of the distribution of the residuals of the proximity variable after
removing firm and topic fixed effects.
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between ¢ and i’ (high cos(vj, vy)). Table A.4 shows that this is indeed the case.

Test 3. Semantic proximity across industries predicts input-output proximity. Finally,
if industry embedding vectors capture technological requirements we should see that
industries with similar embeddings also use similar inputs, sell similar products, or
develop supplier-customer relationships. Using the input-output matrix for India,
Table A.5 shows that industry pairs (7,4’) with similar products or inputs, or strong

supplier-customer links, indeed have high textual proximity cos(vi, vy ).

The approach consisting in using textual data and semantic proximity to charac-
terize the proximity of firms in economically-relevant dimensions has been pioneered
by Hoberg and Phillips (2016). They interpret semantic similarity as product port-
folio similarity, and hence proximity in the competitive space. While test 1 is in line
with their interpretation of semantic proximity, tests 2 and 3 suggest that semantic

similarity also captures technological proximity well.}7+18

5.2 Empirical Strategy

We consider whether firms f’s technological advantage is correlated with how they

allocate CSR expenditures across topics d using the following specification:

yfa = BProximity; pyq +Yf +vd + € (10)

where yyy is an increasing function of CSR expenditures at the firm f and topic d level,
Proximityi(f)d is our proxy for technological advantage defined at firm’s industry 4(f)
and topic level, defined above, and standard errors are clustered at the topicxindustry
level. We include firm fixed effects vy to ensure 3 captures a correlation with the
firm’s relative technical advantage on a topic, motivated by specification (5), and
topic fixed effects vy, to capture preferences across topics that are common to all
firms (we investigate what could be driving such common preferences below).

This specification tests for allocative efficiency, as defined above: finding 3 > 0

would indicate that firms spend more on topics in which they have a technological

17Ty our model, firms product portfolio jointly reflects their technology (a¢fp) and their valuation
of products ((g,) which could differ across products and firms due to, e.g., imperfect competition.

181 particular, test 1 would work if the text describing firms’ activity was simply listing the
products produced by firms. Tests 2 and 3 suggest that the embeddings capture information about
production processes that allow them to have predictive power for patterns of firm scope across
industries and input-output relatedness.
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advantage in. Note that our definition of allocative efficiency does not require that
firms spend more on topics on which they have a technological advantage because they
choose to leverage this advantage: allocative efficiency still holds if the allocation is
due to firms having, for example, high preferences for topics they have an advantage
in (if the gy and Cgy terms in the conceptual framework above are positively corre-
lated). Our object of interest is thus the correlation between CSR expenditures and
technological advantage.

Our first outcome variable is the share of CSR expenditures a firm spends on
the topic. We then consider the extensive margin decision by using an indicator for
whether the firm spends any amount on the topic, and finally the intensive margin
decision using the share of CSR expenditures spent on the topic, conditional on this
share being positive. Our baseline specification gives equal weight to all firms but we
also present results obtained by weighing each firm by its total CSR expenditures to

consider how technological proximity affects the aggregate CSR allocation.

5.3 Results

Table 2 presents the result of estimating specification (10).19 The correlation between
the proxy for technological advantage and how much firms spend on a topic is positive
regardless of the outcome variable used. In Panel A, column 1, we see that a one
standard deviation in technological proximity between a firm’s industry and a topic
increases the share that the firm spends on that topic by one percentage point, a 16%
increase relative to the mean. A one standard deviation also increases the probability
that the firm spends on the topic by two percentage points (9% relative to the mean)
and the share spent, conditional on spending a positive amount, by two percentage
points (8%). The effects of proximity on CSR expenditure outcomes are larger in
Panel B, where we weigh each firm by its total CSR expenditures (the effect on the
unconditional spending share is 29%), suggesting larger effects for larger firms.2
Figure A.5 presents a series of robustness checks. We first consider results when
changing choices made to obtain word embeddings: using OpenAl’s NLP model to

construct the proximity variable instead of Word2Vec or using text from 10-K filings

19Figure A.4 depicts the relationship graphically.

20The effect on the spending probability is smaller relative to the mean (11%) when we weigh by
total CSR spending because larger firms (that by definition spend more on CSR) spend on a larger
number of topics.
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in the US instead of from the NIC handbook, following Hoberg and Phillips (2016).
We then change the method we use to aggregate information from projects at the
topic level. Our baseline averages the cosine similarity at the project level across
topics. We consider using the median similarity instead, or placing more weights on
projects whose descriptions have more informative content (weighing each project by
the number of tokens or aggregating at the topic level before computing the cosine
similarity). We consider results obtained by grouping together topics that are con-
ceptually similar into 10 topics instead of 16 (see Table C.3 for the new classification),
and cluster standard errors at the topic or industry level. Estimates are remarkably
similar across these specifications, with the exception of that obtained when grouping
together similar topics: it is 60% larger, but less precisely estimated and not statis-
tically different from our baseline estimate. Figure A.6 shows that results are stable
when we exclude each topic, or each of the 20 largest industries, in turn.2! Finally,
Table A.6 presents results obtained by aggregating our data at the industry and topic
level, in levels and in logs. Results are similar to those obtained in Panel B of Table
2 regardless of the specification used.

Our results thus suggest that firms allocate more CSR expenditures to topics in
which they have a technological advantage. How much of the overall allocation across
topics does this explain? Given the similarities between the allocation of funds across
topics by firms and the government described above, we compare how much technolog-
ical proximity and government preferences explain the aggregate allocation. In Table
A.7 we estimate a version of equation (10) in which we replace topic fixed effects, that
capture common preferences for topics across all firms, with the government’s expen-
diture share on each topic. This is equivalent to assuming that firms’ preferences for
topics are identical to the government’s and using government expenditure shares to
proxy for the latter.?? Interestingly, this specification explains nearly as much of the
variation in the data as our baseline specification, suggesting firms’ preferences across
topics are indeed similar to those of the government. Comparing across coefficients,

we find that technological proximity explains roughly one-fifth to one-fourth as much

21The only exception is when we exclude the health topic. The coefficient drops slightly, sug-
gesting technological advantage is particularly important for this topic, but remains statistically
significant and indistinguishable from the coefficient obtained using our baseline specification.

22T6 do this, we re-classify topics so that government and CSR expenditures are comparable, in
line with the approach in section 3 above. This is the same classification into 10 topics as that in
the robustness checks.
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of the variation in our data as the government’s spending share. Technological ad-
vantage thus plays a meaningful role in explaining the overall allocation, though it is

smaller than the role played by common preferences across topics.

5.4 Mechanisms and Heterogeneity

Seen through the lens of our conceptual framework our results suggest the allocation
of CSR expenditures across topics is allocatively efficient. But do firms spend more on
topics they have a technological advantage in because of this technological advantage
or because they have an intrinsic preference for spending on those topics?

We fundamentally cannot disentangle unobserved firm preferences from their tech-
nological advantage across topics. That said, we use information on the mode of im-
plementation of projects to provide suggestive evidence. Firms that outsource CSR
projects to third-parties likely make less direct use of their own technology than those
implementing projects themselves. If preferences are the only determinant of firms’
allocation across topics, the decision to outsource should be orthogonal to technolog-
ical advantage across topics. If, however, firms choose at least some projects because
they want to leverage their for-profit production technologies, we should see that they
are less likely to outsource projects in topics they have an advantage in. In Table A.8,
we see that firms are indeed less likely to outsource projects on topics for which they
have a technological advantage. These results, while suggestive, are subject to two
caveats. First, the test hinges on a narrow view of firms’ technology: firms use their
technological advantage even when working with third-party implementers if this ad-
vantage consists in choosing better projects or implementers. Second, the definition
of third-party implementation is imprecise in the reporting requirements, giving rise
to measurement concerns for this variable (see Appendix C.1.5).

In Table B.2 we consider whether the correlation with technological proximity is
different among firms that spend (substantially) more than the amount prescribed
by the law. Unweighted results are extremely similar to those obtained on the main
sample but weighted results are slightly smaller. This suggests technological advan-
tage matters less for large firms with a strong preference for CSR, perhaps because
they also have strong intrinsic preferences for some topics.

In Figure A.7 we ask whether firms that are particularly beholden to different

types of stakeholders behave differently, perhaps in response to stakeholder pressure.
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We find no evidence that firms with different ownership structures (publicly listed
firms or firms with dominant stakeholders), firms in which employees may have more
bargaining power (proxied by the average wage, labor share, or training expenses), or
firms that rely more on their reputation with final consumers (proxied by advertising
expenses or downstreamness) behave differently. The correlation with technological
proximity is smaller, but not significantly so, among firms that may need a good rela-
tionship with the government (because they operate in heavily regulated industries or

compete with government-owned firms), perhaps because of strategic considerations.

6 Is CSR Allocated Equitably?

We now turn to the allocation of CSR across locations to consider its equity
characteristics. A natural proxy for the potential social returns to CSR expenditures
in an area (Jp) is its level of economic development; in what follows, we think of an
allocation as more equitable if the correlation between area-level expenditure shares
and GDP per capita is more negative. As shown above, however, CSR expenditures
are concentrated in a few states, with almost 30% going to just Maharashtra, the
richest state (in total GDP) in our data. To consider more generally how equitable
the CSR allocation is, we run the following specification at the firm f and state s

level:
yps = BGDPs + vy + ey (11)

where GDPy is the state’s gross product per capita in logs, y; are firm fixed effects
and we control throughout for state population.

Results are presented in Table 3 (columns 1, 3, and 5). We see that CSR expen-
ditures shares are positively correlated with state GDP per capita: 3 > 0. This is
also true when considering the extensive and the intensive margin separately. This
suggests that there is a wedge between firms’ private returns to CSR projects and
their social returns: if firms’ private returns followed social returns (Cg = ps), and
unless technological advantage across states g is strongly negatively correlated with
social returns (a possibility we discuss below), we should observe < 0.

Figure 5 plots CSR spending as a function of state GDP (both per capita, blue
dots) as well as the linear fit of a regression of CSR spending on GDP per capita

using states’ population as weight. A 10% increase in state GDP per capita increases
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CSR spending in that state by 19%, and results are similar if we focus on firms that
voluntarily spend more on CSR. than the law requires (Figure B.2 and Table B.3).%3
Firms could be allocating their CSR expenditures to the poorest areas in rich states,
making the allocation less regressive, so in Figure A.9, we replicate this analysis at
the district level. We see a very similar pattern, with more CSR expenditures in
richer districts, regardless of the proxy for district development used. In Figure A.10,
we consider the correlation between CSR expenditures at the statextopic level and
a proxy for state-level needs on that CSR topic. For four topics, we can define a
plausible proxy for need (e.g., for education, we consider the state-level literacy rate).
This analysis shows that CSR expenditures tend to flow to areas with relatively low
need, even when considering topic-specific expenditures.

The allocation of CSR across space is thus a priori inequitable but is it more
or less inequitable than alternative uses of CSR funds? One comparison point is
the allocation of government expenditures per capita, as the government could have
increased taxes instead of imposing a CSR mandate. In Figure 5, we see that state-
level government expenditures per capita (restricted to the topics covered by the CSR
data, green dots) increase slightly with state development, but the slope is only one-
fifth of the slope for CSR expenditures.?* The allocation of CSR across space is thus
more inequitable than the allocation of government expenditures.?”

Why are CSR expenditures concentrated in rich states? One reason could be
that firms concentrate their spending where they are headquartered, and corporate
headquarters are concentrated in rich states. To test this, columns 2, 4, and 6 in
Table 3 control for an indicator for whether the firm is headquartered in the state.26
The coefficients for the indicator are very large, reflecting the fact that around 60%
of CSR spending occurs in firms’ headquarter states. The coefficient for state GDP

per capita indeed falls and becomes null for the intensive margin.

23We also obtain very similar results when we substitute state-level GDP per capita with a
multidimensional poverty index (Figure A.8) or consider the sample of all firms in the CSR data
(Figure B.2 and Table B.3).

24The small positive slope reflects the fact that richer states both get less inter-governmental
transfers from the central government and collect more tax revenues.

25 Another potential benchmark is that CSR expenditures could have been redistributed to share-
holders instead. We cannot locate shareholders, but they are likely much richer than the average
Indian citizen and located in richer states. A counterfactual allocation of CSR expenditures to
profits could thus have led to an even more inequitable allocation of these funds across locations.

26We use information on where the firm is registered in the accounting data to proxy for head-
quarter state.
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This concentration of spending where firms are headquartered could be driven by
firms’ preferences for their local area. It may also reflect efficiency considerations if
it is due to firms having particularly good information on the needs of their local
areas or the technology required to meet them. Note however that when we exclude
expenditures in headquarter states in Figure 5, the aggregate slope falls but remains
statistically significant and more than twice as large as that for government expen-
ditures. This suggests efficiency considerations linked to firms’ locations alone are

unlikely to explain why firms spend more in richer states.

7 Conclusion

In this paper, we use a novel dataset on the quasi-universe of the CSR expenditures of
Indian firms to shed light on the potential welfare effects of CSR. We reach two main
conclusions. First, we provide evidence consistent with the idea that firms spend
more on CSR projects they have a technological advantage in, i.e., projects they may
be particularly good at providing because of the technology they use in their for-
profit production processes. We do so by constructing a proxy for the technological
proximity between firms’ industries and CSR topics (e.g., health, education), using the
textual proximity between the descriptions of industries and topics. Seen through the
lens of the theoretical literature on CSR, this suggests CSR can efficiently contribute
to public good provision. Second, we find that firms spend substantially more on CSR
in richer locations, in part because they spend more in states where their headquarters
are located. In summary, our results suggest that mandating CSR may be an efficient
way to increase expenditures on public good provision, but it will come at an equity

cost.
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Figure 1: CSR Spending Over Time

(a) Aggregate CSR Spending
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Notes: This figure depicts CSR spending over time. In Figure 1(a), CSR spending is aggregated
over all firms and denominated in 2015 billion INR. Figure 1(b) depicts the CSR spending of a given
firm in a given year over average profits in the past three years. The blue line (solid) depicts the
mean over firms that are liable under the policy and the black line (dashed) depicts the mean over
firms that are not liable.
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Figure 2: Allocation Across Topics by Public Goods Providers
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Notes: This figure depicts the share of each topic in terms of total CSR spending, total government
spending, and number of NGOs. See Appendix C.2 for the mapping of CSR topics to government
spending and the number of NGOs. NGO data does not include emergency relief.
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Figure 3: Allocation of CSR Spending Across States
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Notes: This figure depicts CSR spending shares by state.
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Figure 4: Proximity Across Topics and Largest Industries
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Notes: This figure depicts all 16 topics and the largest 16 industries by total CSR spending. The
unit of observation is at the industry x topic level. Proximityi(f) 4 is the textual measure of closeness
between an industry and a topic defined in section 5.1.
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Figure 5: CSR Spending, Government Spending, and State-Level GDP
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Notes: This figure depicts the relationship between state-level GDP as well as firm (CSR) and
government spending. The scattered dots indicate state-level observations, blue for firm spending
and green for government spending. The lines indicate fitted linear approximations, blue for firm
spending (solid) and green for government spending (dashed). The unit of observation is at the
state level. The dependent variables are the log of spending (in millions, denominated in 2015 INR)
per one million people by firms (CSR) and the government, aggregated from 2015 to 2019. The
independent variable is the log of state-level GDP (in millions, denominated in 2015 INR) per one
million people in 2013. Observations are weighted by the 2011 population. In Figure 5(a), spending
in the headquarter state of the firms is included. In Figure 5(b), this spending is excluded.
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Table 1: Spending Share and Most Frequent Project Types by Topic

Topic Share  Three Most Frequent Project Types

Education 32% Special education, Scholarships & support for meritorious stu-
dents, School construction & infrastructure

Health 17% Preventive health, Medical treatment and patient care, Medical
infrastructure and equipment

Infrastructure 8% Construction (roads, walls, street light), Construction (com-
munity centers), Rural infrastructure

Environmental 8% Ecology/conservation projects, Tree plantation, Green energy

sustainability

Vocational skills 6% Vocational training, Skill acquisition, Staff training

Technology 5% Education technology, Mobile science labs & support to labs,
Computers & other equipment donations

Livelihood 5% Sustainable livelihood and education, Disability inclusion, Eco-

enhancement nomic development

Sanitation 5% Sanitation infrastructure, Toilet construction, Cleanliness cam-
paigns

Hunger and 4% Eradicating hunger, Midday meal scheme, Food distribution

malnutrition

Safe drinking 2% Water supply infrastructure (tanks, pumps, wells. .. ), Water

water safety programs, Water purification

Vulnerable 2% Hostels for old age, widows & orphans, Social welfare programs,

populations Veterans support

Emergency 2% Flood relief, Disaster relief, Contribution to Prime Minister

relief Relief Fund

Sports 2% Competition organization, Support to olympic/nationally-
recognized sports, Support to sport clubs

Women 1% Education and young women empowerment, Gender equality,

empowerment Disadvantaged women and girls

Agroforestry 1% Sustainable agriculture, Farmer training, Agronomy

Animal welfare 0% Animal care, Animal shelters, Cow sheds

Notes: This table displays the share of total CSR spending and the most frequent project types by
topic. The project types are the three largest clusters obtained by k-means clustering within each
topic, as described in Appendix C.3.
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Table 2: CSR Spending and Proximity

CSR Share Any CSR CSR Share
Unconditionalgy Spendingy Conditional ;g
0 2) 3)
Panel A: Not Weighted
Proximity;s)4 0.010%** 0.021%** 0.021%**
(0.003) (0.003) (0.006)
Avg dep var 0.062 0.223 0.280
Firm FE v v v
Topic FE v v v
R-squared 0.24 0.33 0.36
Observations 105,168 105,168 21,684
Panel B: Weighted by Total CSR Spending
Proximity; f)q 0.018%** 0.046%+* 0.025%#*
(0.005) (0.008) (0.009)
Avg dep var 0.062 0.415 0.151
Firm FE v v v
Topic FE v v v
R-squared 0.27 0.37 0.33
Observations 105,168 105,168 21,684

Notes: This table describes the relationship between CSR spending and proximity, derived from
equation (10). The unit of observation is at the firmxtopic level. The dependent variables are the
share of CSR spending of a firm (f) over topics (d), an indicator for any CSR spending by firm (f)
in a given topic (d), and the share of CSR spending conditional on any spending. Proximity;s)q
is the textual measure of closeness between an industry and a topic defined in section 5.1. In
Panel A, observations are unweighted. In Panel B, observations are weighted by the total CSR
spending of each firm, winsorized at the 1st and 99th percentile. Standard errors are clustered at
the industry xtopic level. * * %, ** and * indicate significance at the 1%, 5% and 10% levels.
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Table 3: CSR Spending, State-Level Characteristics, and Firm Headquarters

CSR Share Any CSR CSR Share

Unconditional g Spending g Conditional g

(1) (2) (3) (4) (4) (6)
Log(GDP per 1m People), 0.096™*** 0.014™** 0.156*** 0.058*** (0.145*** -0.001
(0.031)  (0.004) (0.040) (0.008) (0.022) (0.011)

1(Firm Headquarter State) 0.601%** 0.722%+% 0.333%+%
(0.026) (0.022) (0.023)
Avg dep var 0.029 0.029 0.067 0.067 0.437 0.437
Firm FE v v v v v v
R-squared 0.08 0.52 0.18 0.44 0.42 0.57
Observations 196,415 196,415 196,415 196,415 9,736 9,736

Notes: This table describes the relationship between state-level characteristics as well as firm
headquarters and CSR spending, derived from equation (11). The unit of observation is at the
firmxstate level. The dependent variables are the share of CSR spending of a firm (f) over topics
(d), an indicator for any CSR spending by firm (f) in a given topic (d), and the share of CSR
spending conditional on any spending. The independent variables are the log of state-level GDP per
1 million people and an indicator that equals one if the firm is headquartered in the state as per
government records. We control for the log of population in millions. Observations are weighted
by the 2011 population. Standard errors are clustered at the state-level. * x %, x*x and * indicate
significance at the 1%, 5% and 10% levels.
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Appendices
(for Online Publication Only)

A Additional Tables and Figures

Figure A.1: CSR Spending Share by Industry
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Notes: This figure depicts the share of each industry in total CSR expenditures for the 20 largest
industries in the data.
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Figure A.2: Proximity Across Topics and Largest Industries With Fixed Effects
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Notes: This figure depicts the proximity variable for all 16 topics and the largest 16 industries by
total CSR spending. The unit of observation is at the industry xtopic level. Proximityi(f)d is the
textual measure of closeness between an industry and a topic defined in section 5.1. The proximity
measure is residualised on firm and topic fixed effects.
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Figure A.3: Distribution of Proximity
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Notes: This figure depicts the distribution of the proximity variable. Proximityi(f)d is the textual
measure of closeness between an industry and a topic defined in section 5.1. The unit of observation
is at the industry xtopic level. The figure shows three examples, corresponding to approximately one
standard deviation below the mean (pharmaceuticals x vocational skills), the mean (pharmaceuticals
x hunger and malnutrition), and one standard deviation above the mean (pharmaceuticals x health).
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Figure A.4: CSR Spending and Proximity
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Notes: This figure describes the relationship between CSR spending share and proximity. The unit
of observation is at the firm x topic level, and the 105,168 observations are binned into 100 equal-sized
bins. The variable on the y-axis is the unconditional CSR spending share for a firm (f) over topics
(d). Proximity;(s)4 is the textual measure of closeness between an industry and a topic defined in
section 5.1. The variables are residualised on firm and topic fixed effects.
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Figure A.5: Effect of Proximity on CSR Spending, Robustness I
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Notes: This figure describes the robustness of the relationship between CSR spending and proximity,
derived from equation (10). The unit of observation is at the firmxtopic level. The dependent
variable is the share of CSR spending that firm (f) spends on topic (d). Proximity;)q is the
textual measure of closeness between an industry and a topic defined in section 5.1. Row 1 describes
the main specification from Table 2, Panel A, column 1. Rows 2 and 3 show results for different
word embeddings, using either OpenAI’s NLP model or text from 10-K filings in the US. Rows 4 to
6 demonstrate different methods of aggregating information from projects at the topic level. The
baseline averages the cosine similarity at the project level across topics. Here we consider using
the topic level median instead, weighting each project by the number of tokens, or aggregating at
the topic level before constructing the cosine similarity. Row 7 groups together topics that are
conceptually similar (see Table C.3) and rows 8 and 9 cluster standard errors at the industry or
topic level. The figure shows 95% confidence intervals.
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Figure A.6: Effect of Proximity on CSR Spending, Robustness II
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(b) Dropping Each of the Top 20 Industries in Turn
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Notes: This figure describes the robustness of the relationship between CSR spending and proximity,
derived from equation (10), dropping individual topics or industries. The unit of observation is at
the firmxtopic level. The dependent variable is the share of CSR spending that firm (f) spends
on topic (d). Proximity;s)4 is the textual measure of closeness between an industry and a topic
defined in section 5.1. The first row in each figure refers to the main specification from Table 2,
Panel A, column 1. Figure A.6(a) describes robustness to dropping individual topics. Figure A.6(b)
describes robustness to dropping individual industries. The figure shows 95% confidence intervals.
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Figure A.7: Effect of Proximity on CSR Spending, Heterogeneity
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Notes: This figure describes the heterogeneity of the relationship between CSR spending and prox-
imity, derived from equation (10). The unit of observation is at the firm x topic level. The dependent
variable is the share of CSR spending that firm (f) spends on topic (d). Proximity;s)4 is the textual
measure of closeness between an industry and a topic defined in section 5.1. In the first group, the
sample is split by firms that spend voluntarily and those who do not. Firms are defined as spending
voluntarily if they spend more than 1% of their profits on CSR in 2014 before the policy or if they
spend more than 2.5% of their profits on average in the years 2015 to 2019 after the policy. In the
second group, the sample is split by how exposed firms are to investors, measured by whether the
firms are listed on stock exchanges and whether the equity share of promoters is below or above
median. Promoters in the Indian context are investors who own a significant stake in the company
and play a key role in its management and decision-making. In the third group, the sample is split
by how exposed firms are to employees, measured by the average wage per worker, the total wage
bill over total income, and employee training expenses over total expenses. In the fourth group, the
sample is split by how exposed firms are to consumers, as measured by advertisement expenses over
total expenses, and a downstreamness index of the industry (obtained from Antras et al. (2012)).
In the fifth group, the sample is split by how exposed firms are to the government, as measured by
whether the industry is heavily regulated (based on Awasthi et al. (2019)) and whether government
firms are present in the Prowess sample for that industry. If not otherwise specified, heterogeneity
variables are obtained from the 2013 Prowess accounting data. The figure shows 95% confidence
intervals.
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Figure A.8: Effect of State-Level Poverty on CSR and Government Spending
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Notes: This figure depicts the relationship between a state-level multidimensional poverty index and
firm (CSR) and government spending. The scattered dots indicate state-level observations, blue for
firm spending and green for government spending. The lines indicate fitted linear approximations,
blue for firm spending (solid) and green for government spending (dashed). The unit of observation
is at the state level. The dependent variables are the log of spending (in millions, denominated by
2015 INR) per one million people by firms (CSR) and the government, aggregated from 2015 to
2019. The independent variable is the multidimensional poverty index in 2015/2016, multiplied by
minus one (Government of India, 2024). Observations are weighted by the 2011 population.
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Figure A.9: CSR Spending and District-Level Measures

(a) Human Development Index (Mosaik) (b) District GDP (Icrisat)
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Notes: This figure depicts the relationship between CSR spending and district-level proxies for local
development. The unit of observation is at the district level, and observations are binned into 50
equal-sized bins. The lines indicate fitted linear approximations. The dependent variables are the
log of spending (in millions, denominated by 2015 INR) per one million people by firms (CSR),
aggregated from 2015 to 2019. The independent variables are a human development index in Figure
A.9(a) (Mosaik, 2023), a GDP measure in Figure A.9(b) (ICRISAT, 2020), and nightlight as a proxy
for local economic conditions in Figure A.9(c) (Henderson et al., 2011; Asher et al., 2021; SHRUG,

2024). Observations are weighted by the 2011 population.
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Figure A.10: CSR Topic Spending and Development Indicators
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Notes: This figure depicts the relationship between CSR spending on given topics and the respective
state-level development indicators. The scattered dots indicate state-level observations. The lines
indicate fitted linear approximations. The unit of observation is at the state level. The dependent
variable is the log of CSR spending (in millions, denominated by 2015 INR) per one million people
on a given topic, aggregated from 2015 to 2019. In Figure A.10(a), the independent variable is the
literacy rate in 2011 (Government of India, 2021b). In Figure A.10(b), the independent variable is the
survival rate for infants in 2013 (Government of India, 2021a). In Figure A.10(c), the independent
variable is the rate of children not stunted in 2016 (Government of India, 2020). In Figure A.10(d),
the independent variable is the rate of people living above the poverty line in 2012 (Government of
India, 2014). Observations are weighted by the 2011 population.
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Table A.1: Summary Statistics

Mean SD Median
Firm-level
Income (m INR) 15,137 96,366 3,008
Voluntary CSR (yes/no) 0.258 0.438 0.000
Firm-topic-level
CSR share unconditional (%) 0.062 0.189 0.000
Any CSR spending (yes/no) 0.223 0.416 0.000
CSR share conditional (%) 0.280 0.314 0.142
Firm-state-level
CSR share unconditional (%) 0.029 0.151 0.000
Any CSR spending (yes/no) 0.067 0.250 0.000
CSR share conditional (%) 0.437 0.401 0.290
Observations
Unique firms (nr) 6,573
Unique firm X topics (nr) 105,168
Unique firm xstates (nr) 196,415

Notes: This table describes the merged MCA and Prowess data (2015 to 2019). Income is calculated
as an annual average over the time period, in real terms, denominated in 2015 INR. Firms are defined
as spending voluntarily if they spend more than 1% of their profits on CSR in 2014 before the policy
or if they spend more than 2.5% of their profits on average in the years 2015 to 2019 after the policy.
CSR share unconditional is the share of CSR expenditure a firm spends on a topic or in a state.
Any CSR spending is an indicator that equals one if the firm spends on a topic or state. CSR share
conditional is the CSR share conditional on any spending on a topic or state. CSR spending is

aggregated over the time period. Variables are not winsorized.
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Table A.2: Firm CSR Share Proximity and Firm Product Share Proximity

Firm CSR Share Proximity g/
(1) (2)

Firm Product Share Proximity g 0.04%** 0.04**
(0.01) (0.02)
Firm Clustering v
R-squared 0.00 0.00
Observations 158,203 158,203

Notes: This table describes the relationship between the firm CSR share proximity and the firm
product share proximity across all pairs of firms. The unit of observation is at the firm-level.
Firm Product Share Proximity g is the cosine similarity of the vectors of product shares of firms f
and f’. Let ¢ be the vector of product sales shares 0 = (Salesy; /Salesy), the share of product j
in the sales of firm f. Then,

Firm Product Share Proximity g/ = cos(Of, 0) (A.1)

Firm CSR Share Proximity g is the cosine similarity of the vectors of CSR shares of firms f and f !
Let ¢ be the vector of CSR shares sy = (CSRsq/CSRy), the share of topic d in the CSR of firm
f. Then,

Firm CSR Share Proximity g/ = cos(Wg, Pyr) (A.2)

We keep pairs of firms (f, f') such that f < f’ to avoid duplicates. Standard errors are not clustered

in column 1 and clustered at the firm-level in column 2. * * %, *x and * indicate significance at the
1%, 5% and 10% levels.
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Table A.3: Firm Semantic Proximity Within and Across Industries

Firm Semantic Proximity g

2-digit 3-digit A-digit
(1) (2) (3)

Same Industry g 0.118%** 0.146%** 0.155%%*

(0.000) (0.000) (0.001)
Constant 0.679%** 0.681%** 0.6817%**

(0.000) (0.000) (0.000)
R-squared 0.03 0.02 0.02
Observations 5.808,936 5,808,936 5,808,936

Notes: This table describes the average textual proximity of firm level descriptions between pairs
of firms in the same industry, relative to firms in different industries. The unit of observation is
at the firm-level. Firm Semantic Proximity g/ is defined as the cosine similarity of the embeddings
characterizing firms f and f’, obtained from the text in SEC 10-K filings. Same Industryg: is a
dummy equal to 1 if firms f and f’ belong to the same SIC industry, at the 2, 3, and 4-digit levels
in columns 2 to 4, respectively. We keep pairs of firms (f, f’) such that f < f’ to avoid duplicates.
*# %, % and * indicate significance at the 1%, 5% and 10% levels.
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Table A.4: Firms’ Production Across Industries and Industry Semantic Proximity

Product Any Product
Sales Shares ;(prod) Sales Values ;(proa)
(1) (2) 3) (4)
Industry Semantic Proximity;r);(prod) 0.037** 0.055%* 0.100%** 0.131%**
(0.015) (0.022) (0.020) (0.027)
Avg dep var 0.045 0.045 0.055 0.055
Industry(Product) FE v v
R-squared 0.00 0.02 0.01 0.03
Observations 38,409 38,409 38,409 38,409

Notes: This table describes whether firm f in industry i(f) is more likely to produce in
industry i(prod) if industries i(f) and i(prod) have similar embeddings. Industry Semantic
Proximity;s);(prod) i the proximity between industry ¢ of the firm and industry ¢ of the prod-
uct as defined by the cosine similarity of their respective embedding vectors. In columns 1 and 2,
the dependent variable is firm’s sales value of products in a given industry i(prod), calculated over
the entire sales value of the firm f. In columns 3 and 4, the dependent variable is an indicator that
equals one if firm f produces in i(prod). Columns 2 and 4 include fixed effects for the industry of
the products. The unit of observation is at the firmxindustry(product)-level. We exclude observa-
tions for which the firm industry equals the product industry. Standard errors are clustered on the
industry level of the firm. * * %, ** and * indicate significance at the 1%, 5% and 10% levels.
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Table A.5: Industries’ Input-Output Features and Industry Semantic Proximity

IO Proximity ;/

(1) (2) (3)

Industry Semantic Proximity 0.069%** 0.434%** 0.595%**
(0.007) (0.056) (0.058)
Benchmark Leontief Input Output
R-squared 0.08 0.06 0.10
Observations 990 990 990

Notes: This table describes the relationship of textual proximity between pairs of industries
and other benchmarks that capture proximity across industries. For each pair of industry 4/,
Industry Semantic Proximity,; is the proximity between industry i and i’ as defined by the cosine
similarity of their respective embedding vectors. IO Proximity,;, are metrics for proximity between
industries based on the input-output matrix for India (obtained from the OECD). Leontief;;: is the
i’ entry of the Leontief inverse of the input-output matrix. Input;; is the cosine similarity of the
input shares of industries 4 and i’. Output,; is the cosine similarity of the output shares of industries
i and i’. The unit of observation is at the industry-level. We keep pairs of industries (4,4’) such
that i < 4’ to avoid duplicates. * x *, ** and * indicate significance at the 1%, 5% and 10% levels.
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Table A.6:

CSR Spending and Proximity on the Industry xTopic Level

CSR Share Log(CSR Share
Unconditional; Unconditional),q
(1) (2)
Proximity 4 0.020%** 0.340%**
(0.006) (0.063)
Avg dep var 0.072 i
Industry FE v v
Topic FE v v
R-squared 0.66 0.53
Observations 983 983

Notes: This table describes the relationship between CSR spending and proximity, derived from
equation (10), on the industry xtopic level. The dependent variable is the share of CSR spending of
an industry (7) over topics (d). Proximity;; is the textual measure of closeness between an industry
and a topic defined in section 5.1. In column 1, the outcome is in levels. In column 2, the outcome is
log transformed. Standard errors are clustered at the industry xtopic level. * % x, xx and * indicate
significance at the 1%, 5% and 10% levels.
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Table A.7: Comparison Explanatory Power of Proximity and Government Spending

CSR Share Unconditional g
(1) (2) 3) (4)

Proximity;s)4 0.017%F%  0.012%* 0.018%* 0.022%**
(0.005) (0.005) (0.010) (0.007)

Government Share, 0.093%+* 0.072%**

(0.004) (0.006)

Weight None None CSR spending CSR spending

Var. explained proximity 0.167 0.180

Var. explained gov share 0.929 0.718

Firm FE v v v v

Topic FE v v

R-squared 0.21 0.16 0.25 0.17

Observations 65,730 65,730 65,730 65,730

Notes: This table compares the explanatory power of proximity and government spending shares
on the allocation of CSR. Topics are aggregated at a level consistent between CSR topics and
government expenditures, as indicated in Table C.3. Variation explained is the standard deviation
of the proximity variable (columns 1 and 3) or government variable (columns 2 and 4) multiplied
by the estimated coefficient of the respective variable, divided by the mean of the outcome variable.
The unit of observation is at the firmxtopic level. The dependent variable is the share of CSR
spending of a firm (f) over topics (d). Proximity;(s)4 is the textual measure of closeness between an
industry and a topic defined in section 5.1. Government Share  is the share of government spending
on a given topic d. Standard errors are clustered at the industry xXtopic level. #x**, %x* and * indicate
significance at the 1%, 5% and 10% levels.
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Table A.8: Indirect Project Implementation and Proximity

Indirect Project Implementation,, sy

Excl Text Data Incl Text Data
(1) (2)

Proximity; f)4 -0.007** -0.009**

(0.004) (0.004)
Avg dep var 0.514 0.550
Firm FE v v
Topic FE v v
R-squared 0.62 0.57
Observations 82,201 82,201

Notes: This table describes the relationship between indirect project implementation and proximity,
based on equation (A.4). The unit of observation is at the firmxproject level. The dependent
variable is an indicator that is one if the project is implemented indirectly. In column 1, we define a
project to be implemented indirectly if firms report this to be the case based on an MCA question.
In column 2, we additionally count projects as indirect if their textual description contains a token or
bigram indicative of third-party implementation or an NGO (see Appendix C.1.5). Proximity;s)q is
the textual measure of closeness between an industry and a topic defined in section 5.1. Observations
are weighted by the inverse of the number of projects by topic to give equal weight to all topics, as
in the main proximity regressions. Standard errors are clustered at the topicxindustry level. x x x,
xx and * indicate significance at the 1%, 5% and 10% levels.

Indirect Project Implementation,s; = Bo + Proximity; g + of + atg + €ppa (A.4)

A18



B Results for Alternative Samples

This appendix reproduces our key findings, when feasible, for two alternative samples.
First, the sample of all 11,487 firms in the MCA data. By definition, we do not have
industry information for firms that are only in the MCA data but are not in the
accounting data. Thus, we cannot replicate our results in section 5 for this sample.
Second, the voluntary CSR sample of 1,602 firms, defined in section 2.

Table B.1 presents the allocation of CSR expenditures across topics (see Table 1
for results on the main sample). We see that the allocation is very similar in these two
samples compared to our main sample. Consequently, both our fact 1 (CSR spending
is concentrated on health and education) and fact 2 (firms’ allocation across topics
correlates with the allocation of other public good providers) hold in all samples.
Fact 3 (firms specialize in topics) is also similar in those samples. In the full sample
of all firms in the MCA data, we observe an average Herfindahl-Hirschman Index of
0.64, and 38% of firms allocate more than 90% of their spending to only one topic.
Subsetting on the firm x year observations where firms report multiple projects, 25%
of firms allocate more than 90% of their spending to only one topic. In the sample of
firms that spend voluntarily, we observe an average Herfindahl-Hirschman Index of
0.60, and 29% of firms allocate more than 90% of their spending to only one topic.
Subsetting on the firm x year observations where firms report multiple projects, 19%
of firms allocate more than 90% of their spending to only one topic. Finally, Figure
B.1 demonstrates that fact 4 (CSR spending is highly concentrated geographically)
also looks similar in all three samples.

Table B.2 demonstrates that the results on allocative efficiency are similar if we
restrict the sample to firms in the voluntary CSR sample. In terms of the relation-
ship between state-level GDP and CSR spending, Figure B.2 draws a picture for all
firms in the MCA data and firms that spend voluntarily that is similar to our main
sample. Table B.3 provides similar evidence at the firm-level. To summarize, both
the descriptive facts and findings that we demonstrate on our main sample hold for

the sample of all firms in the MCA data and firms that spend voluntarily.

B1



Figure B.1: Allocation of Spending Across States (Full MCA Sample and Voluntary
CSR Sample)

(a) Full MCA Sample
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Notes: This figure depicts CSR spending shares by state, for all firms in the MCA data and for the
voluntary CSR sample.
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Figure B.2: CSR Spending, Government Spending, and State-Level GDP (Full
MCA Sample and Voluntary CSR Sample)

(a) CSR Spending (Full MCA Sample)
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Notes: This figure presents the relationship between state-level GDP as well as firm (CSR) and
government spending, for all firms in the MCA data and for the voluntary CSR sample. CSR
spending outside of headquarter states is not provided for the full MCA sample since data on
headquarters is obtained from Prowess. The scattered dots indicate state-level observations, blue
for firm spending and green for government spending. The lines indicate fitted linear approximations,
blue for firm spending (solid) and green for government spending (dashed). The unit of observation
is at the state level. The dependent variables are the log of spending (in millions, denominated by
2015 INR) per one million people by firms (CSR) and the government, aggregated from 2015 to
2019. The independent variable is the log of state-level GDP (in millions, denominated by 2015
INR) per one million people in 2013. Observations are weighted by the 2011 population.
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Table B.1: Spending Share by Topic (Full MCA Sample and Voluntary CSR Sample)

CSR Share CSR Share
Topic Full MCA Sample Voluntary CSR Sample
Education 32% 30%
Health 18% 18%
Infrastructure 8% 8%
Environmental sustainability 8% 8%
Vocational skills 5% 6%
Technology 5% 6%
Livelihood enhancement 5% 4%
Sanitation 4% 5%
Hunger and malnutrition 4% 4%
Safe drinking water 2% 2%
Vulnerable populations 2% 2%
Emergency relief 2% 1%
Sports 2% 2%
Women empowerment 1% 1%
Agroforestry 1% 0%
Animal welfare 0% 0%

Notes: This table displays the share of total CSR spending by topic for all firms in the MCA data
and for the voluntary CSR sample.
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Table B.2: CSR Spending and Proximity (Voluntary CSR Sample)

CSR Share Any CSR CSR Share
Unconditionalgy Spendingy Conditional g
(1) (2) (3)
Panel A: Not Weighted
Proximity; f)4 0.010%** 0.021%** 0.018***
(0.002) (0.004) (0.006)
Avg dep var 0.062 0.261 0.239
Firm FE v v v
Topic FE v v v
R-squared 0.27 0.36 0.36
Observations 25,632 25,632 6,360
Panel B: Weighted by Total CSR Spending
Proximity; f)q 0.012** 0.047%** 0.005
(0.006) (0.016) (0.011)
Avg dep var 0.062 0.506 0.124
Firm FE v v v
Topic FE v v v
R-squared 0.29 0.38 0.34
Observations 25,632 25,632 6,360

Notes: This table describes the relationship between CSR spending and proximity, derived from
equation (10), for the voluntary CSR sample. The unit of observation is at the firmxtopic level.
The dependent variables are the share of CSR spending of a firm (f) over topics (d), an indicator for
any CSR spending by firm (f) in a given topic (d), and the share of CSR spending conditional on any
spending. Proximity;(s)q is the textual measure of closeness between an industry and a topic defined
in section 5.1. In Panel A, observations are unweighted. In Panel B, observations are weighted by
the total CSR spending of each firm, winsorized at the 1st and 99th percentile. Standard errors are
clustered at the industryxtopic level. * x %, %% and x indicate significance at the 1%, 5% and 10%
levels.
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Table B.3: CSR Spending, State-Level Characteristics, and Firm Headquarter (Full
MCA Sample and Voluntary CSR Sample)

CSR Share Any CSR CSR Share
Unconditionalg, Spending Conditional g

(1) (2) (3) (4) (5) (6)
Panel A: Full MCA Sample

Log(GDP per 1m People), 0.097#** 0.152%** 0.1377%**
(0.030) (0.040) (0.020)
Avg dep var 0.029 0.061 0.481
Firm FE v v v
R-squared 0.09 0.17 0.41
Observations 333,240 333,240 13,991

Panel B: Voluntary Firms
Log(GDP per 1m People), 0.087*%* 0.011**  0.143*** 0.051*** 0.102*** -0.026
(0.024)  (0.005) (0.031) (0.010) (0.020) (0.017)

1(Firm Headquarter State) 0.585%#* 0.709%** 0.359%**
(0.034) (0.027) (0.024)
Avg dep var 0.030 0.030 0.077 0.077 0.386 0.386
Firm FE v v v v v v
R-squared 0.07 0.49 0.20 0.43 0.41 0.57
Observations 47,947 47,947 47,947 47947 2,890 2,890

Notes: This table describes the relationship between state-level characteristics as well as firm
headquarters and CSR spending, derived from equation (11), for all firms in the MCA data and
firms in the voluntary sample. Headquarter information is not available for all firms in the MCA
data since it is obtained from Prowess. The unit of observation is at the firmxstate level. The
dependent variables are the share of CSR spending of a firm (f) over topics (d), an indicator for
any CSR spending by firm (f) in a given topic (d), and the share of CSR spending conditional on
any spending. The independent variables are the log of state-level GDP per 1 million people and
an indicator that equals one if the firm is headquartered in the state as per government records.
We control for the log of population in millions. Observations are weighted by the 2011 population.
Standard errors are clustered at the state-level. * * %, *x and % indicate significance at the 1%, 5%
and 10% levels.
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C Data and Variable Construction

C.1 CSR Data

C.1.1 Sample Overview

The raw data contains 176,988 projects from 15,632 firms. To derive the main sample
for our analysis, we take the following steps. First, we exclude projects where the
text indicates an issue for classification across topics (see flags detailed in section
C.1.2). This leaves 124,813 projects by 11,487 firms. Second, we match 61% of these
firms and 91% of the CSR expenditure in the CSR data to the accounting data,
resulting in 92,180 projects of 7,064 firms.2” Third, we apply an additional set of
cleaning steps, excluding: holding companies, firms without industry information,
firms with zero CSR spending, and projects that cannot be assigned to a topic. This
results in our final dataset of 86,334 projects by 6,573 firms. In addition, when we
consider allocation across locations, we exclude four states with a population that
is lower than one million, as well as the small state of Chandigarh, which does not
have government spending data, and firms without headquarter locations. For our
analysis at the firmxtopic and firmxstate levels, we fill the data, meaning that even
if a firm does not spend on a topic or in a state, we include an observation with zero

spending.

C.1.2 Cleaning of Project Descriptions Data
We execute the following steps to clean the CSR project descriptions:

1. Convert the text to lowercase, removing special characters and numbers
2. Tokenize the text (splitting strings into tokens), lemmatize, and stem the tokens
3. Translate Hindi tokens to English

4. Remove uninformative tokens:

e Create a list of common uninformative token sequences: it includes com-
mon token sequences found in the project descriptions but unrelated to
CSR projects, e.g., “CSR overheads”, “project not found”, “administration
expenditures”, “detailed in report”, etc.

e Remove tokens flagged as uninformative

2TThe accounting data is obtained from https://prowessdx.cmie.com.
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Flags for uninformative descriptions. In addition, we flag observations with
uninformative descriptions for the purpose of our textual analysis, defined as satisfying

at least one of the following criteria:

1. No project description

2. “Word salads™ project description lists the titles of many different topics

3. Project description where more than 60% of original bigrams correspond to
uninformative token sequences defined above

4. Project description Word2Vec embedding is empty (e.g., if the only remaining
token following the cleaning is a proper noun)

5. Project description equal (or highly similar) to the title of the topic or groupings
of topics on the CSR portal: this avoids using project descriptions that are just

a repetition of the title of the topic.

The raw data contains 176,988 projects. This procedure flags 68,992 observa-
tions as having uninformative descriptions. Observations flagged in 5 are not used in
our textual corpus, but can be reliably classified across topics and hence enter our

firm xtopic CSR spending data.

C.1.3 Vectorization of the Textual Data

We employ the methodology introduced by Mikolov (2013) to transform all textual
tokens into numerical representations suitable for analysis.

This method involves encoding words as numerical vectors, known as word embed-
dings, which capture semantic meaning based on the context in which they appear.
There are two primary ways to generate these embeddings: (1) training them on
a custom corpus containing domain-specific documents or (2) utilizing pre-trained
embeddings derived from a large, general-purpose corpus that includes the words of
interest. We opt for the latter approach because (a) we lacked access to a suffi-
ciently large and diverse collection of documents to train reliable embeddings, and
(b) existing research supports the effectiveness of pre-trained word embeddings (Rios
and Lwowski, 2020). Specifically, we use the 300-dimensional embeddings from the
Word2vec model of Mikolov (2013), which were trained on Google News data encom-

passing approximately 3 million words.%®

28The model can be downloaded at https://code.google.com/archive/p/word2vec/.
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After obtaining word embeddings for each token, we aggregate them into a single

vector representation for each project description using a weighted average:

|
Vo T N E Wip * Vip (C.1)

where v is the embedding vector associated to project p, v, is the embedding vector
associated to token j, wy, is the weight of token j, and Np is the number of tokens in
project p.

The weights w;, are determined using the Term Frequency-Inverse Document
Frequency (TF-IDF) method. TF-IDF assigns importance to each word based on
how frequently it appears in a specific document (Term Frequency) while reducing
the weight of commonly occurring words across all documents (Inverse Document
Frequency). TF-IDF is widely used in natural language processing and information
retrieval. To avoid TF-IDF systematically down-weighting terms frequently appearing
in the largest topics (e.g., “school” in the topic education), we construct the TF-
IDF weights in a corpus that has an equal number of projects for each topic. To
construct this corpus, we use all observations in the topic with the largest number
of observations (Npqz = 39,213) and sample Nypq; observations with replacement in
all the topics with a number of observations smaller than Ny,q..

Unless specified, vy is normalized to have norm 1.

C.1.4 Classification Across Topics

The initial data contains 28 different topics. This initial classification has three issues:
(i) some topics have only a handful of observations so that the project descriptions
would be insufficient to reliably estimate proximity with the firms’ industries; (ii) some
topics have a large overlap in terms of the vocabulary they use; (iii) some observations
are clearly misclassified (e.g., a project with description ‘school construction’ being

classified as sanitation). We proceed as follows.

Step 1: Manually classify the 28 original topics into 19 aggregated topics.
We reclassify all topics with less than 2,000 observations unless there is no sufficiently
close topic. This mapping is detailed in Table C.1, which also shows the number

of observations by initial topic. Figure C.1 reports the average pairwise similarity
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between the initial topics.

Step 2: Automatic correction for misclassifications. The intuition for the
procedure is that we detect an observation as being misclassified if it is significantly
more similar to the average description in other topics than in its own topic. We use

the following algorithm:

1. Compute average embedding of projects Vod(p) (not normalized) in topic d:

p

Ng
vy = Zp—]lv;’pd(p) (02)

2. For each project p in topic d, compute:

e The similarity between p and its own topic d(p): OwnProximity, =
cos(Vp, Vy(p))

e The largest similarity between p and any topic d’: Max1Proximity, =
max g cos(Vp, Vgr)

e The topic d’ with the maximum similarity: IsMax, = arg max j cos(vp, v )

e The second-largest similarity between p and any topic d’: Max2Proximity, =
Max g7/ fsMax, €0S(Vp, V)

3. If Max1Proximity, > amiscl OwnProximity,, we say observation p is misclas-
sified

e If Max1Proximity, > Areel Max2Proximity,,, we reclassify observation p

to topic IsMax,
e Otherwise, we say observation p cannot be classified

4. Discard observations that cannot be classified
5. Repeat until the topic assigned in iteration n is the same as the topic assigned

in iteration n + 1.

— recl

In our implementation, we use A74s¢ 1.2. We impose a number of additional

rules:

1. Observations in agroforestry contain projects related to farming as well as
projects related to environmental sustainability. Because of the small number

of observations in agroforestry, the algorithm tends to reclassify environmental
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projects in agroforestry. We manually assign the projects containing the tokens
['tree plantation’, 'protection flora fauna’, 'maintenance flora fauna’, "biodiver-
sity protection’, ’environmental sustainability’] to environmental sustainability.

2. Rural development contains a mix of infrastructure projects and of projects
corresponding to the other topics but implemented in rural areas. We reclassify
observations in this topic using A™¢ — ATl — 1,05 so that observations related
to other topics are reclassified “aggressively”, and observations remaining in rural
development mostly consist of infrastructure projects.

3. ‘Slum area development’ and ‘Other central government funds’ consist of highly
heterogeneous projects. We force the reclassification of projects in these topics

into the closest topic.

Step 3: Assigning topics to observations with missing value. Having ob-
tained a clean definition of each topic, we attempt to classify observations with a
missing topic. Using a methodology similar to the one described above, we assign an
observation p with missing topic to topic d if p has significantly higher proximity to
d than all other topics d’.

Looking at the word clouds for each topic, the procedure performs well. A caveat
of our methodology is that all the projects with tokens in Hindi that we could not
translate (proper nouns, spelling mistakes) get bundled in the topic “Art and culture”
which has the initial largest share of such tokens. In the absence of solution to this
caveat, we remove this topic from our baseline analysis. Since this topic is small, this

does not materially affect our results.

C.1.5 Definition of Third-Party Implementation

To define third-party implementation, we initially rely on the original MCA variable.
This variable is self-reported by the firm and likely contains measurement error. In
particular, the mandate does not detail what extent of outsourcing implies that firms
should declare their CSR projects as implemented via a third-party. We find for
example that the probability of indirect implementation is only weakly correlated
with the likelihood that the project description contains an NGO name. We consider
a version of the variable where we relabel projects as indirectly implemented if the
project description contains text possibly referring to indirect implementation or an

NGO name as a robustness check.
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e Check for tokens and bigrams indicative of third-party implementation: ['gift’,
‘offering’, ’grant’, ’endowment’, ’input’, ’participation’, ’support’, ’contribu-
tion’, 'donation’, ’partnership’, 'ngo’, ’benefaction’, ’collaboration’, ’alliance’,
"association’, 'joint venture’, 'cooperation’, ’affiliation’, 'organization’, 'agency’,
‘implemented by’, ’bureau’, ’department’, 'authority’, ’office’, ’establishment’,
"advisory’, ’counsel’, ’guidance’, ’expert advice’, ’consulting’, foundation’; ’in
collaboration’, 'professional services’, 'fund’, ’executed by’, ’carried out by’,
‘enacted by’, 'put into effect by’, 'non-profit organization’, 'operated through’,
‘voluntary organization’, 'nonprofit group’, 'together’, ’jointly’, ’in partnership’,
"working together’, donations to’|

e Check for mention of NGOs using a list of the 23 NGOs most frequently present

in our dataset

C.1.6 Description of the Final Dataset

Figures C.2 to C.4 show word clouds of the project descriptions by topic.

C.2 Other Data Sources

C.2.1 Government Expenditures

We obtain government expenditures data from the Reserve Bank of India for 2010-
2021, retrieved on 8th of December 2022.27 We use state-level expenditures, which
includes expenditures from central government transfers to state and covers most
expenditures in India that correspond to the topics in the CSR data except some
food subsidies implemented directly by the central government. We use the ‘revised’
expenditure variables and consider all regular and capital expenditures labeled ‘de-
velopment expenditures’. We exclude from our analysis expenditures that have no
equivalent in the CSR data: energy and transport, tax collection expenditures, in-
terest payments, ‘organs of state’ (this includes police and judiciary), grants to lower
levels of governments (these represent 1% of state expenditures), and other (which
includes items like tourism expenditures). The mapping between government expen-
ditures and CSR topics is described in Table C.3.

2nttps://www.rbi.org.in/Scripts/AnnualPublications.aspx?head=State%20Finances2
0:%20A%20Study%200f%20Budgets
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C.2.2 NGO Activity

To compare CSR spending with NGO activity by topic, we exploit a report prepared
by the state of Haryana that collects data on the 150 highest-capability NGOs op-
erating in the state and classifies them by sustainable development goal (which we
map to our topics).30 The mapping between sustainable development goals and CSR
topics is described in Table C.3.

C.2.3 Indian Industry Descriptions

The industry descriptions come from the National Industry Classification report
from 2008. We extract the descriptions from its 'Detailed Structure’ and "Explana-
tory Notes’ sections. We manually clean the text for typos and mentions of prod-
ucts/services that should be excluded from each industry. Table C.4 shows an example
of the full text for one industry i. We obtain the word embeddings associated with
the description of each industry i. We clean the text as described in steps 1-4 of
section C.1.2. We obtain word embeddings using the same Word2vec model, again

applying TF-IDF. For each industry ¢, we obtain an embeddings vector v;.

C.2.4 US 10-K filings

We construct an alternative version of the proximity metric where the industry corpus
uses firm-level descriptions of firm activity using the US SEC 10-K filings. This is the
same data as the one used by Hoberg and Phillips (2016) to define product similarity
between pairs of firms.

First, we construct a crosswalk from US SIC codes to Indian NIC 2008 2-digit
industry codes by combining published concordances from the Forum for Research in
Empirical International Trade with manual adjustments for ambiguous cases.

Second, we merge the SEC 10-K data with Compustat (by Central Index Key)
to obtain firms’ SIC codes. We use our mapping to obtain firm’s industries as per
the NIC 2-digit classification. We extract only section 1 (“Business”) of each 10-K
filing. The text is sometimes very long, and the end of the business section often
contains text not related to the business description (often it contains sections on

the competition, regulation, etc.). To keep the text most closely related to the firm’s

30nttps://sdgcc. in/up- content/uploads/2020/10/SDG-NGO- LINKAGES . pdf
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activity, we retain the first half of the text. We then apply the same text cleaning
pipeline as for the Indian NIC textual descriptions.

When constructing the proximity metric, we want the text corpus to be balanced
across industries. This ensures that the industry embeddings are as representative
for each industry, and avoids TF-IDF from discounting words related to specific,
overrepresented industries. Hence, we select up to 400 firmxyear observations per

NIC industry using random subsampling or oversampling for balance.?!

C.3 Construction of CSR Project Clusters

For descriptive purposes, we implement k-means clustering to partition CSR projects
into thematically coherent groups within each development topic. The k-means al-
gorithm iteratively assigns observations to clusters by minimizing the within cluster
sum of distances to centroids, then updates the centroids based on cluster membership
until convergence (MacQueen, 1967; Lloyd, 1982). We employ the cosine distance as
our distance measure: d(p,p’) = 1 - cos(vp, Vp!)-

For each of the 16 development topics, we perform cosine k-means clustering in a
systematic grid search with & € {3,...,7} clusters, selecting the optimal number of
clusters based on the highest silhouette score. The silhouette score of each project p

assigned to cluster C) is defined as follows:

__b(p)—alp)
max{a(p), b(p)}

where: a(p) = |C’p1|71 ZpleCpJ)/?ép d(p,p’) is the average distance between point p

. . ) . 1
and all other points in the same cluster Cy; b(p) = mingc, (m Zpleo d(p,p)
is the minimum average squared distance between point p and all points in another
cluster C' # Cp. The overall silhouette score for the clustering is then computed
as the average over all points: S = % Zﬁvjp s(p). The silhouette score measures
both cluster cohesion (how close observations are to their own cluster centroid) and

separation (how distant they are from neighboring clusters), providing a robust metric

31'We keep all observations if there are fewer than or equal to 400 per industry; if there are
more, we use proportional subsampling within firms or, when there are more than 400 unique
firms, randomly select one observation per firm (prioritizing those with non-missing employment
and revenue data) until reaching the target; for industries with fewer than 400 observations, we use
random oversampling with replacement.
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for cluster quality that ranges from -1 to 1, with higher values indicating better-defined
clusters (Rousseeuw, 1987). This optimization process ensures that each development
topic achieves its most natural thematic subdivision.

Table C.2 summarizes the clustering results across development topics, where each
row corresponds to a cluster within a specific social topic. The first column lists the
social topic. The second column provides a cluster name. Column 3 lists the number
of observations in each cluster. Column 4 lists the silhouette score of each cluster.
Finally, columns 5 to 9 report the top five bigrams in project descriptions. The
cluster name is based on manual inspection of the top five bigrams and trigrams and

the project descriptions closest to the cluster centroid.

C.4 Construction of the Proximity Variable

This procedure requires that the CSR project description is sufficiently informative
and that we could reliably classify the observation in a CSR topic. We therefore
restrict the sample to observations not flagged as uninformative (see section C.1.2)
and with a valid topic assignment (see section C.1.4). We thus work with 92,979
observations.

Define v, as the average embedding of projects Vod(p) in topic d:

1
Vd =N, Z Vpd(p) (C.3)
pePq
Define
Proximity,;; = cos(vg, v;) (C4)

We also construct Proximity;; by taking the median or the mean across projects
weighted by token count. The correlation coefficient between these different variants
exceeds 0.98.

Analysis of the closest (furthest) CSR topics and industries. To interpret
the semantic proximity between development topics and industries, we conduct an
analysis of the token-level drivers underlying the proximity scores.

For each industry i, we identify the development topic d with the highest and
lowest proximity, as defined in equation (9). Similarly, for each topic d, we identify

the industry ¢ with the highest and lowest proximity.
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To understand the textual basis for these relationships, we extract the most rep-
resentative tokens for each industry and topic. For each industry ¢ and topic d, we
select the 20 tokens in the text that are closest to the group centroid, and call these
‘core tokens’. For each industry xtopic pair, we compute the cosine similarity between
all possible pairs of core tokens, and report the 10 core token pairs with the highest
similarity.

Table C.5 presents, for each industry ¢ among the top 20 industries, the closest
social topic d, and the closest token pairs associated to this pair (i, d) as defined
above. Table C.6 repeats this exercise, but shows the furthest social topic d for each
industry ¢. Tables C.7 and C.8 present the same results starting from social topics d

and selecting the closest and further industry 7, respectively.
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Figure C.1: Average Cosine Similarity Between Initial Topics
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0.190.200.21 0.
0.20 02002101 20020

clean ganga fund

animal welfare . . .. 318 . . 0.200.1¢8
20«
-0.26
-0.24
-0.22

technology incubators
other central government funds ekl LR 0200180 0 0170200

prime ministers national relief fund 020021 . .. 7021021021

‘education
sanitation —

special education
health care

rural development projects
clean ganga fund

animal welfare

agro forestry

vocational skills

swachh bharat kosh

safe drinking water
artand culture

training to promote sports
women empawerment
slum area development
gender equality

setting up orphanage
technology incubators

socioeconomic inequalities

®
£
E
@
£
£
T
E
£
E
s
2
L

conservation of natural resources
poverty eradicating hunger malnutrition
livelihood enhancement projects
setting up homes and hostels for women
armed forces veterans war widows dependants
other central government funds
prime ministers natienal relief fund

Notes: This figure depicts the average cosine similarity of projects for each pair of topics. The
diagonal elements report the average cosine similarity of projects within a topic.

C11



Figure C.2: Project Descriptions by Topics: Word Clouds

(a) Agroforestry

cooperative tree based Cultlvatlor:
CFO S researc
pl”ldtlatlveservua veget

naturat

ULTUL
by n,,l:s‘grij“é“ta ingble wener txo

conservation
cotton

seed discribution

o
o
=
s
@
@
<
S

nin

g"seed Sipractice yilTage .=t
< z
8 07 -2 02>
o o 8
Zdistr Jfbutlon improvement > A e
armer educatlonpym H
f jfarm school E

; a g r l C u ]_ t r 5““17 ate _8 improving

ﬂ.mw,mm1mproved agrlcu tureo_faml]_y
velihood“™&xtension

natlonal agrlculture e Welfareirrigation

(c) Education

educan"S"nmaD?nloSﬁ"g educatlon health educatlon schoo] setting
t h lv ducationa NStitutioncapable child
g men SC 00

educatlon facili o

£ school bu1ld1ng w0 scholarship woman elderly
Sdifferently capable ~winfrastructure education
e““‘aglfqa’l“é’hmﬁ scholarship student ynderprivileged child
seto higher secondary yarious construction school

hool bag

poor child research
Computer 1ab L2
5 irl Lity oo astructure school 8
EE improving quality : school” ©_§
o elderly dlfferenthVlllage sk 11 Chlld 5
558 seel v free oo woman Z: &
R educa:c:;’gnnme[nployment ghild,w o &3
" 52 meritorious student educati 1 aid studen et B9 %
S < secondary school' e clairon Spﬂrteduta(mn safl® 9
SCE St th-)
81 B g educagional, 00V concituelion S
e H baoic velfare wf
centerd ¥ ,,,‘!aini;"s"cml vocation skill 258
©  >5H o acility UES—
~_ ShepEi s o 3 poor student Sﬁﬂ%,‘!;t%g‘;;al;t'lyﬁ%rﬁn e B2z
B 288 0 cred e amgng child runnifs WAL g “985
§0:z%8c30 § et SOE T
S0 dEgd T cadbEmy education specialg®
29 8830 constructign class e -
“ES ST E [ underprvileed stident vocitlonatl sk%ll T
25,8835 school"School employment vocational . 5 7
56 2975 rural education underpr1v1leged >3
=) A
‘seducation society -
& Se.rral Ed“(a“(’”l““ ducati E‘ hlg'laeuia(?u‘ié’f&htummp
=3 specla education3g d
2.3 e SPEC 2¢ primary education
5 ¢ " hgo society Eg(mm‘mm;
o3 10N renovation scnoer P rivileged child
% earning center “education healThcare r university  children
S uality education’cznapie Tivelinood sistat H2%s
© health education edlcation initiative P: Shcetios Y

(e) Health

i health Ch,eck “’Wmedlcal aid

=4 R cancer societyvan 4 ,

eye camp heﬁ heCk Samp

"Village healt awqree €3S eye care

© resical research 3, SECINE | ulanlceS fe drinking
5 health centergcomunity hea

satety ant

4 e
© med

ESS

‘nedicat von

crehabilitation 3 S
; nenorial hospital i ,_.hosrntaan}e, medicalc
v “E e reSearch
B [v]
=pri Tanp free% 2 healthcare educationPetient oid
ghrimary heglth
< dialjsss ty healthcare medical assistance
aceher -EX, tur

hea 1t(tjgaai;g"ejgea1th5“é‘armé"a’lnf,5§t§):c [u

rifd crifical

he‘alth checkup L& 0

e health P

health medical

provision meday:al fac111ty f:

quipments

eople

- sanltatlon Parade FeCIer seaicel 61504 bonk

i & secietypreventive, healthcare

Sig blood cam Lucare, facility poor patient ral

o 00d._camp~ipa al’ P et dLia

[V cataract Surgeryd Ki pool tp ople

U5 5

s'ca ret preven 1'11¥ o wﬁl” pne water g

¢ community “ved ea - &
o MO

2 medical’ equ1pmentCentermmpg;cslereurgzcwnU

¥ care educationeducation healthcare .

smedicine

reedy peoplemopile medical missin

healthcare preventive medical healthuielils

{nitiative

(b) Animal Welfare

ice sanctuary ™ tiger

care ‘animal**i CWildlife  mtepnce

environment artificial insemination ensur. 1r\ insenination 31
food shelter

imwﬁzl;i:iervatlonlfa re

mproveynEnt servation
wild life str ay

. m
g
§ feusnalz cmmputee
5

veterinary service
con ronen CENTETN

human jyot

eniig

Campaigs

breed i
shed cec cittie
provecting

aw

rehabllitation center dog handicapped Torest

village Wil

z00

< o bird e

weaitn care] 1 OF) - C LUb
ngro eCtlon)w

CO
em}(S al e, = fVaccination
protectionianimal care ¢

help education PLofestion fiehs, 5 =" “Foological park ¥
cattle

 feed s

ality feed mfpmzy

protectlon cow < O

habilitation

aninal particularly - Various

organizatio

gausha
supply

feeding

ptl

o g
3 m
]
2
3

nnzunuled 5)(

rescue rel

g do
shelter h{rd

re
2 1
lion medicine

shel ter"’”‘

C

ity

oo 2 gaushale

m
O
g_c
a4
i
@5

husbandry base

blue :russllvestocﬁ hi n resxcucé
o Taking care 5
cow sne ttrfartmemcénstructlon 8

e comm econ eating

peta

(d) Environmental Sustainability

drinking water

0 clean coneer
environméital ‘sustqmablllty
campaignsustainable plantatlon systen e ., maintenance
street lighting 1nstallat10n sola Livelihood T%5royision Tastic
solar power trainin nsérvation naturap]rmg ereening

maintenance park

preservation affarestatwn educationsark intsnance  ree 52
various prancataon ork g b
o health park park . renewable energy le‘aLanartlion drive

2 environment awareness N §an ganga
i natural resource
‘green belt ‘onyir nt sustainability

Rec san napl:l,
orgonic waste installation p :

Fondrosd satety
watershed

reen
maiptenance garden © nme'r;t ’l’r%p,ygmﬂné,%;ﬁ') Breen L. g
e sustalnablllt A ecolo ical e o
5 y = g tree ‘guard gg
= i 555 plont. cleanmg park premise e
S Surraunding soil wate norticuteure 0 4 3
= - garden desilting wmmumty environment ©g
Qo g 5y sapling 25
bk ~ 54 was world environment Village imscerins ;g
B0 sl o G agroforestry JSenservation  restoration VL
Tiv &5 7 air water: Wswu vcing 2 58
g5 < 0 §
i ¢ itree p antation °:
£z biodverSTty TR BN Coms trUCTion 5
= e balance protection solid waste © 5.5
B ‘ecology’ rengvation & Vi lan wo
§ 3 plantation tree maintaining quallty s
B U fana andmal i
; sustainability environmental welfare agrofror;eestry
° q“allty 5011 8WSuring environmental

PETE
purchase
street llght'“““
lake rejuvenation
agriculture

(f)

e e AL RONS ll’1l'flatlvempamy el

eduglﬂ:"LemP-Ey:Efconstrutcuonly Cap wepf:alre e

f  planting tree pond e

onerey, c°"se"““1°"flora a;friearvljwnglﬁtew1an(esol‘ar street

animal welfare
ensuring environment

llfa"re agrlculture

o

water resource

L1Véhh00d Enhancement

strengtnening

employabil

infrast ervice & i
MK w00 g
sustainable vmmn sk)ll ygh l g é-g
‘education Hvelihcod iy & e
) sch_ool\/lll people 5
I ]-]- empowermentT:J
— i assoc1at10n Sio
o2 Q. student h%b%}c%tatlon i
o CEO Eon e TR
EN5EQ r1v1leged ge
s T S e >
28 P con tnlt
g el help upliftmen
'%ﬁ,bblmd L;;‘;;:::;%“allty Lite ydlsablrec-i
a %:111 muEr'.;lbal aid Centermdus(ry skill child

a1nable llvellhood

'C

enterprise

Notes: This figure shows word clouds of CSR project descriptions by topic.

C12



Figure C.3: Project Descriptions by Topics: Word Clouds
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Notes: This figure shows word clouds of CSR project descriptions by topic.
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Figure C.4: Project Descriptions by Topics: Word Clouds
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Notes: This figure shows word clouds of CSR project descriptions by topic.
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Table C.1: Definition of Topics

Initial Obs # Final

Education 36,962 Education

Special education 1,761 Education

Health care 20,787 Health

Rural development projects 7,785 Infrastructure
Environmental sustainability 5,878 Environmental sustainability
Conservation of natural resources 728 Environmental sustainability
Clean Ganga Fund 47 Environmental sustainability
Animal welfare 1,334 Animal welfare

Agro forestry 175 Agroforestry

Poverty eradicating hunger malnutrition 4,716 Hunger and malnutrition
Livelihood enhancement projects 3,772 Livelihood enhancement
Vocational skills 3,189 Vocational skills

Sanitation 2,881 Sanitation

Swachh bharat kosh 701 Sanitation

Safe drinking water 2,000 Safe drinking water

Art and culture 1,903 Removed

Training to promote sports 2,076 Sports

Women empowerment 2,176 Women empowerment

Slum area development 304 Reallocated to closest topic
Gender equality 461 Vulnerable populations
Setting up homes and hostels for women 472 Vulnerable populations
Armed forces veterans war widows 465 Vulnerable populations
dependents

Senior citizens welfare 911 Vulnerable populations
Setting up orphanage 472 Vulnerable populations
Socioeconomic inequalities 1,653 Vulnerable populations
Technology incubators 221 Technology

Other central government funds 1,421 Reallocated to closest topic
Prime Ministers National Relief Fund 631 Emergency relief

Notes: This table reports the mapping between initial topics and the 16 topics in the main sample.
It also records the number of observations by initial topic.
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Table C.3: Mapping of CSR Topics to Government Spending and NGO Activity

Aggregated Topics CSR Topics Government NGO Activity
Spending
Categories
Education Education + sports Education, sports, art  Quality education
& culture
Vulnerable Vulnerable Social security & No poverty + gender
populations populations + women  welfare equality + reduced
empowerment inequality
Environmental Environmental Soil & water Responsible
sustainability sustainability + conservation + consumption &
agroforestry + animal forestry & wild life +  production + climate
welfare irrigation action + life below
water + life on land
+ (1/3) affordable &
clean energy
Health Health Medical & public Good health &
health + family well-being
welfare
Water & sanitation Safe drinking water + Water supply & Clean water &
sanitation sanitation sanitation
Industry & Technology Science, technology &  Industry, innovation
technology environment & infrastructure +
(1/3) affordable &
clean energy
Infrastructure Infrastructure Rural development (1/3) Affordable &

clean energy

Vocational skills

Vocational skills +

Labor & labor welfare

Decent work &

livelihood economic growth
enhancement
Hunger & Hunger & Nutrition Zero hunger
malnutrition malnutrition

Emergency relief

Emergency relief

Relief on account of
natural calamities

NA

Notes: This table reports the mapping of CSR topics to government spending and NGO activity.
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Table C.4: Example of Text from NIC Handbook (Division 16)

Panel A: Text from Explanatory Notes
16 Manufacture of wood and of products of wood and cork, except furniture; manufacture of

articles of straw and plaiting materials. This division includes the manufacture of wood products,
such as lumber, plywood, veneers, wood containers, wood flooring, wood trusses, and prefabricated
wood buildings. The production processes include sawing, planning, shaping, laminating, and
assembling of wood products starting from logs that are cut into bolts, or lumber that may then be
cut further, or shaped by lathes or other shaping tools. The lumber or other transformed wood
shapes may also be subsequently planed or smoothed, and assembled into finished products, such
as wood containers. With the exception of sawmilling, this division is subdivided mainly based on
the specific products manufactured.

161 Sawmilling and planning of wood.

162 Manufacture of products of wood, cork, straw and plaiting materials. This group includes the
manufacture of products of wood, cork, straw or plaiting materials, including basic shapes as well
as assembled products.

Panel B: Text from Further Industry Breakdown
Saw milling and planing of wood

Saw milling and planing of wood
Sawing and planing of wood
Manufacture of unassembled wooden flooring including parquet flooring
Manufacture of wooden railway sleepers
Activities related to saw milling and planing of wood n.e.c.
Manufacture of products of wood, cork, straw and plaiting materials
Manufacture of veneer sheets; manufacture of plywood, laminboard, particle board and other
panels and board
Manufacture of ply wood and veneer sheets
Manufacture of particle board and fibreboard including densified wood
Manufacture of flush doors and other boards or panels
Manufacture of other plywood products n.e.c.
Manufacture of builders’ carpentry and joinery

Manufacture of structural wooden goods [intended to be used primarily in the construction
industry such as beams, rafters, roof struts, glue-laminated and metal connected, prefabricated
wooden roof trusses, doors, windows, shutters and their frames, whether or not containing metal
fittings, stairs, railings, wooden beadings and mouldings, shingles and shakes etc.]

Manufacture of prefabricated buildings, or elements thereof, predominantly of wood

Manufacture of builders’ carpentry and joinery n.e.c.

Manufacture of wooden containers

Manufacture of wooden boxes, barrels, vats, tubs, packing cases etc.

Manufacture of plywood chests

Manufacture of market basketry, grain storage bins and similar products made of bamboo or
reed

Manufacture of other wooden containers and products entirely or mainly of cane, rattan, bam-
boo, willow, fibre, leaves and grass n.e.c.

Manufacture of other products of wood; manufacture of articles of cork, straw and plaiting mate-
rials

Manufacture of wooden industrial goods

Manufacture of cork and cork products

Manufacture of wooden agricultural implements

Manufacture of various articles made of bamboo, cane and grass
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D Implementation of the CSR Mandate

D.1 Additional Details on the CSR Mandate

This appendix provides more detail on the implementation of the CSR mandate. The
CSR mandate follows from Section 135 of the Companies Act, 2013. The mandate
stipulates that firms above a certain size must form a CSR committee, formulate a
CSR policy, and spend at least 2% of their average profits over the last three years
on CSR.

Schedule VII of the Act lists the activities that qualify for CSR expenditures. This
list of activities corresponds to the CSR topics listed in Table C.1. It is further clarified
that CSR activities should be undertaken by the companies in “project/programme
mode”. One-off events such as awards, charitable contribution, sponsorships, etc.
would not be qualified as part of CSR expenditure.

CSR activities do not include the activities undertaken in pursuance of normal
course of business of a company. The CSR projects that benefit only the employees of
the company do not satisfy the mandate. Contributions to a political party cannot be
considered as CSR activity. Contribution in kind is not a CSR expenditure. Finally,
sponsorship activities meant to derive marketing benefits do not qualify.

The amount spent on CSR cannot be claimed as business expenditure and hence
is not tax-deductible. While no specific tax exemption has been extended to CSR,
spending on several activities (e.g., rural development projects, contribution to Prime
Minister National Relief Fund) already enjoy exemptions under different sections of
Tax Act, 1961, subject to fulfillment of specified conditions.

Firms can implement their CSR activities directly, or via implementing agencies.
Implementing agencies can be an entity established by the company itself, a govern-
ment entity, or any other entity with a track record of undertaking similar activities.
The mandate does not detail what extent of outsourcing implies that firms should

declare their CSR projects as implemented via a third-party.
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D.2 Change in CSR Expenditures After the Mandate was Im-

plemented

To estimate the effect of the CSR mandate on CSR expenditures, we compare the
evolution of CSR expenditures, as reported in the Prowess data, among liable and
non-liable firms before and after the mandate’s implementation. We define firms as
liable under the act if they have profits above INR 50 million, income above INR 10
billion, or net worth above INR 5 billion in any of the three preceding financial years,
as observed in the Prowess Data. All other firms present in this data constitute the

non-liable group. We estimate the following difference-in-differences specification:

CSR
—J;yy = PPosty x Treateds, + vy + v+ Vg + €y (D.1)
Proﬁtfy

where f indexes the firm and y the year, the outcome variable is CSR spending
scaled by average profits in the preceding three years (y-3, y-2, and y-1). Treatedyp,
is equal to one if the firm is liable under the CSR regulation in year y, Posty is a
dummy equal to one every year from 2015 onwards, vy are year fixed effects and vy
are firm fixed effects. y4 are group fixed effects, which indicate the liability status of
a given firm in a given year. Standard errors are clustered at the firm level.

We define CSR spending in Prowess as the sum of two variables: social and
community expenses and donations. Social and community expenses are expenses
incurred by firms for the benefit of society in general. Donations include donations
for social causes, religious purposes, or political parties. Both social and community
expenses, as well as donations, are reported in the schedules or notes to financial
statements of the annual reports under the break-up of expenses or under welfare
expenses. In 2015, in alignment with the introduction of the policy, Prowess began
to collect additionally explicit CSR data. Since this variable was not available before,
we do not utilize it to estimate the policy impact, which requires pre- and post-policy
data.

Table D.1, Panel A, describes the results. In column 1, we observe that the share
of CSR spending over average profits increases by 1.1% for liable firms relative to non-
liable firms after the mandate is implemented. This effect remains stable if we replace
the year fixed effects with yearxindustry xstate fixed effects in column 2. Note that

the effect is not 2% because non-liable firms also spend on CSR. The CSR spending

D2



of non-liable firms before and after the policy is 0.8% on average, while that of liable
firms rises from 0.7% to 2.0% on average (see also Figure 1(b) for raw trends).

The key identification assumption is parallel trends. This ensures that pre-existing
trends between liable and non-liable firms do not influence the estimate. While this
assumption is untestable, Figure D.1 documents parallel pre-trends in an event study

analysis.

D.3 Are Existing Expenditures Incorrectly Relabeled as ‘CSR’?

We next discuss the possibility that firms incorrectly labeled non-CSR expenditures
as CSR after the mandate was implemented to reach the mandate’s required level
of expenditures. Note that such relabeling is not a concern for our study unless
relabeled expenditures are systematically assigned to some topics or location in a
way that biases our results. During our period, the government relied on provisions
such as mandatory disclosures, board and CSR committee accountability with an
independent director, and audit of accounts to ensure correct accounting of CSR
expenditures. In 2019, the government also introduced fines for failing to meet the
mandate’s requirements.

Firms have two possible options to manipulate their level of spending. First, firms
might manipulate their accounting variables to change their treatment status. We
initially investigate which threshold is most binding: income, net worth, or profit
(Figure D.2(a) to D.2(c)). We observe that for income and net worth, only 6% of
firm-years have values higher than the respective threshold. In contrast, 32% of
firm-years have values higher than the respective threshold for profits. This suggests
that profit is the binding threshold for the majority of firms. Figure D.2(d) depicts
the distribution of profits before the policy, between 2007 and 2014. Figure D.2(e)
depicts it after the policy, between 2015 and 2019. Zooming in on the part of the
distribution around the threshold, visual inspection shows only minor bunching below
the threshold. This evidence suggests that only a small minority of firms manipulated
their liability status. To address this dimension of manipulation, we further test a
version of the difference-in-difference specification in equation (D.1) in columns 3
and 4 of Table D.1, but instrument the treatment status Treateds, with a pre-policy
variable Treateds. The latter is an indicator equal to one if the firm is liable under

the CSR regulation in the year 2014, that is, if either profits, income, or net worth
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are above their respective thresholds in any of the three preceding financial years
(2011-2013). Results are quantitatively similar under this specification.

Second, firms might manipulate by wrongly relabeling some of their expenditures
as CSR to increase their total CSR spending. Section D.1 describes which expenses
are excluded from CSR spending by the policy. To test whether firms are relabeling,
we run equation (D.1), using as dependent variables expenditures reported in Prowess
that firms could plausibly relabel. In Table D.2, the first column is our CSR variable,
the sum of social expenses and donations; the second and third columns present
results for each of these categories in turn: we see some substitution away from
donations, which may not all have been expenditures that would count as CSR in
the 2013 law. Our definition of CSR as the sum of social expenses and donations
is immune to concerns related to reallocation between these two categories. We see
little effect on expenditures on the (work) environment, employee welfare or training,
social amenities, or advertisement. There appears to be a decrease in marketing
expenses, which could indicate relabeling, but might also be consistent with firms
spending less on this dimension because overall the policy has a negative effect on
their firm outcomes. Overall, given the inherent difficulty of testing for relabeling,

these findings should be viewed as suggestive.

D.4 Does CSR Crowd-Out Government Expenditures?

Finally, we investigate the impact of CSR spending on government spending in Ta-
ble D.3. A simple OLS regression of the log of government spending on the log of
CSR spending on the statexyear level yields an insignificant coefficient of 0.012. To
further explore this relationship, we employ an instrumental variables approach. The
instrument is constructed as the share of aggregated state-level firm profit subject to
the policy (measured prior to 2013), interacted with a post-policy indicator. While
this instrument positively predicts CSR spending, the first-stage coefficient is not sta-
tistically significant. In the second stage, the estimated effect of CSR on government
spending remains similar in magnitude to the OLS result and likewise insignificant.
Given the limitations of the research design, we refrain from making any causal claims

about the impact of CSR spending on government spending.
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Figure D.1: Effect of the Policy on CSR Spending
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Notes: This figure describes the effect of the policy on CSR spending, derived from equation (D.1).
The unit of observation is at the firmxyear level. The dependent variable is the CSR spending of
a given firm (f) in a given year (y) over average profits in the past three years. The independent
variables are the interactions of Treatedy, with year indicators. Treatedy, is an indicator equal to
one if the firm is liable under the CSR regulation in year y, that is, if either profits, income, or net
worth are above their respective thresholds in any of the three preceding financial years. The green
dashed line replaces the year fixed effects in the regression with year xindustry xstate fixed effects.
Variables are winsorized at the 99th percentile. Standard errors are clustered at the firm level. The
figure shows 95% confidence intervals.
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Figure D.2: Manipulation of Liability Status
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Notes: This figure tests for manipulation of the liability status. The unit of observation is at
the firmxyear level. Figures D.2(a) to D.2(c) show the cumulative probability for the three size
thresholds. Figure D.2(d) shows the profit distribution between 2007 and 2014. Figure D.2(e) shows
the profit distribution between 2015 and 2019.

D6



Table D.1: Effect of the Policy on CSR Spending

CSRy, /Profit,

DID DID DID-IV DID-IV

(1) (2) (3) (4)
Treatedy, x Posty 0.017#*** 0.011%%*

(0.001) (0.001)
Treated; x Post,, 0.012%** 0.012%**
(0.001) (0.001)

Firm FE v v v v
Group FE v v v v
Year FE v v
Year x Industry x State FE v v
F Statistic 231 174
R-squared 0.31 0.34 0.00 0.00
Observations 197,729 197,729 197,729 197,729

Notes: This table describes the effect of the policy on CSR spending, derived from equation (D.1).
The unit of observation is at the firmxyear level. In columns 1 and 2, the dependent variable is the
CSR spending of a given firm (f) in a given year (y) over average profits in the past three years.
The independent variable is the interaction of Treatedy, with Post,. Treatedy, is an indicator equal
to one if the firm is liable under the CSR regulation in year y, that is, if either profits, income, or
net worth are above their respective thresholds in any of the three preceding financial years. Post,,
is a dummy equal to one every year from 2015 onwards. In columns 3 and 4, we instrument the
time-varying liability variable Treateds, with Treateds, which is an indicator equal to one if the firm
is liable under the CSR regulation in the year 2014, that is, if either profits, income, or net worth, are
above their respective thresholds in any of the three preceding financial years (2011-2013). Variables
are winsorized at the 99th percentile. Standard errors are clustered at the firm level.
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Table D.2:

Manipulation by Relabeling

CSR (Social Employee
+ Donations) Social Donations Environment Welfare

(1) (2) (3) (4) (5)

Treatedy, x Post, 0.44** 0.49%** -0.05%* -0.03 0.51
(0.19) (0.18) (0.03) (0.03) (0.44)
Avg dep var 0.18 0.07 0.11 0.02 0.53
Firm FE v v v v v
Group FE v v v v v
YearxInd.xState FE v v v v v
R-squared 0.30 0.29 0.35 0.31 0.24
Observations 197,729 197,729 197,729 197,729 197,729
Employee Social
Training Amenities Advertising Marketing

(6) (7) (8) 9)

Treatedys, x Posty 0.01* -0.00 0.05 -0.15%**
(0.01) (0.00) (0.03) (0.05)

Avg dep var 0.03 0.00 0.60 1.14
Firm FE v v v v
Group FE v v v v
Year xInd. xState FE v v v v
R-squared 0.39 0.18 0.42 0.55
Observations 197,729 197,729 197,729 197,729

Notes: This table tests for manipulation by relabeling regular business expenses, derived from equation
(D.1). The unit of observation is at the firmxyear level. All expenses are divided by total expenses and
multiplied by 100. In column 1, the dependent variable is CSR spending, defined as the sum of social
expenses and donations. Columns 2 and 3 split the components of this CSR variable. Columns 4 to
9 have as dependent variables expenses that the firm could have possibly relabeled. The independent
variable is the interaction of Treateds, with Post,. Treatedy, is an indicator equal to one if the firm is
liable under the CSR regulation in year y, that is, if either profits, income, or net worth are above their
respective thresholds in any of the three preceding financial years. Post, is a dummy equal to one every
year from 2015 onwards. Variables are winsorized at the 99th percentile. Standard errors are clustered
at the firm level.
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Table D.3: CSR and Government Spending

Log(Government Spending)sy Log(CSR)sy
OLS Second Stage First Stage
(1) (2) (3)
Log(CSR) sy 0.012 0.010
(0.009) (0.028)
Instrument (Treated Profit SharexPost)y, 0.828
(1.518)
State FE v v v
Year FE v v v
R-squared 1.00 0.60 0.96
Observations 326 326 326

Notes: This table tests for the effect of CSR spending on government spending. The unit of observation
is the statexyear level. Column 1 provides an OLS regression (equation (D.2)). Column 2 provides
the second stage (equation (D.3)), and column 3 the first stage (equation (D.4)). In column 1 and 2,
the dependent variable is the log of government spending in a given state and year. In column 3, the
dependent variable is the log of CSR spending in a given state and year. The independent variable
in column 1 is the log of CSR spending in a given state and year, and in column 2 the same variable
instrumented by the share of treated profits in a given state times a Post variable that is one after the
policy introduction. Controls include state GDP, the number of firms in Prowess, the number of treated
firms in Prowess, the average income and profit of firms in Prowess, as well as state-level linear time
trends and regionxyear fixed effects. Standard errors are clustered on the state level.

Log(Government Spending),, = BLog(CSR),, + ¢Xsy + Vs + vy + €sy (D.2)
Log(Government Spending)sy = BLO?((%R)W +OXoy + Vs + Yyt €y (D.3)
Log(CSR)sy = BTreated Profit SharexPostsy + ¢ Xgy + Vs + vy + €5y (D.4)
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E Model

E.1 Model Derivations

Production. Production occurs across projects, indexed by p € P. P can be par-
titioned into PP for CSR projects and PP™ for for-profit goods sold in competitive
markets. Projects are produced by combining tasks T € J. The relative importance
of tasks varies across projects as characterized by the vector ¢ = [bpr|rcg such
that Vp, > . dpr = 1. To perform tasks, firms hire workers and are endowed with a

task-specific productivity vector zg = [sz]Tegr. Firm f’s output in project p is:

p
o q)p"r
Y — prT
TcT
where p < 1 and 2, is the amount of task T used in production of project p. In
addition, 7, = exp(2f¢){fyr, where £p)¢ is the labor assigned to task T and project

type p. The wage w is taken to be exogenous.

Project-specific productivity. Conditional on producing project p, the firm al-

locates labor £p, across tasks in a way that maximizes project-specific returns:

Ty = {rfax} fo¥f.p ~ Wl
fpT

subject to: Y icq Lpr = L. When p is a for-profit good, (g, is the market price of
good p. When p is a CSR project (g, captures how much firm f values project type
p, as above. The optimal labor allocation satisfies: eé% = ¢pr. Project-level profit
maximization yields an expression for project output as a function of firm-project
productivity o, :

Ypp = exp(ocfp)ﬂje , (E.1)

with:
oy = pl|dplll|ze]| cos(dyp,zg) + kp (E.2)

where kp = p > dprlog(dpr) is a product-level constant.

cos( bp. z¢) is the cosine similarity between the vector of returns to tasks for that
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project type ¢, and the firms’ vector of task-specific technologies z¢. In the main
text, we assume that ||@p|| = &, Vp and |[z¢|| = 1,Vf. Then,

oy = pd cos(dp, zg) + Kp (E.3)

Privately and socially optimal allocations. The firm allocates labor across

projects to maximizes total returns:

?t}a}}‘ (Crpupp — whpp) + Z (Crpypp — wlpp)
fp peg)pri pej)pub

where we now define the exogenous CSR expenditure requirement as » peppub wﬁfp =
E. We obtain that firms’ privately optimal CSR shares follow the expression in
equation (5), with ag, defined in (7). The social planner maximizes the social welfare
function given in (3) above. This yields the same socially optimal allocation across

CSR project types p as above (equation (4)).

Implications for CSR productivities across industries. Our empirical tests
exploit variation in firms’ technologies at the level of their industry. We define an
industry as a set of private goods P; C PP’ centered around a technological vector
bi: Vp € Py, by = P + €p. We assume that €p is mean-zero and i.i.d. That is, for
all p, 7, d; L ep.

In addition, we assume that firms belonging to industry i have a productivity
vector centered around @;: z¢ = ¢; + €¢. Likewise, we assume that ef is mean-zero
and i.i.d. That is, for all f, i, ¢d; L €f.

This ensures that, on average, firms in industry ¢ have p € P; as their main

product, in line with how firms are classified across industries in standard datasets.

Proof. Assume that the valuation of private goods is equalized across goods: Cpy = G-
Then, the sales share of product p, denoted s, is strictly increasing in op,. Take f
in industry i. zg = @; + g¢. Take product p in industry 4 and product p’ in industry
i’. We have:

chp:p(bi'(bi+l<p
Oyt = P q)i-q)i/+Kp/
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Assuming that k), = Y dprlog(dyr) is approximately constant across products, and

using the Cauchy-Schwarz inequality, we obtain the desired results. m

For a firm f in industry 4, we can then write:
Xfp — PP COS(¢p> (bl) + Kp (E4)

E.2 Model-Based Tests of Measurement Approach

Test 1. Industry predicts semantic proximity across firms. Let i(f) denote
the industry of firm f. If i(f) = i(f’) and i(f) # i(f”), then:

cos(zg, zgr) > cos(zg, zgn) (E.5)
Proof. From our definition of industries,
cos(zg, 2gr) = ¢ - 2gr = Py - Py

Following the same steps, cos(zg,zen) = @i - pyr for @ # i, by - by > by - pyr by
the Cauchy-Schwarz inequality. O]

Test 2. Semantic proximity across industries predicts firms’ sales shares
across industries. Assume that the valuation of private goods is equalized across
goods: (g, = Cy. Take a product p in industry . Let " (f") be a firm in industry 4’
(). Then,

cos( i, y) > cos( i, dyr) = spry > 5y, (E.6)
That is, fixing product p in industry ¢, a firm in an industry closer to industry 7 will

have a higher sales share on product p.

Proof. Using the assumption that Cp = Cf, sp is strictly increasing in ap, =
[oJ0) cos(d)p,zf) + Kp for any firm f and product p. For firm f" in industry ',

gy = 0 cos(d, i) 1 K (E7)

and similarly for firm f” in industry i”’. The conclusion immediately follows. O]
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