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Motivation
I Difficult to predict whether environmental regulations will be

adopted or still be in place in the future
I hinges on legislative process
I costly regulations facing a lot of opposition
I conflicts with other (econ) objectives

I Environmental policy uncertainty as major barrier to firms’
climate-related investments (EIB, 2021)
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Objectives

I We construct a newspaper-based
monthly index of US environmental
policy uncertainty over 1990-2019
usingmachine learning
techniques

I unpredictability of legislative
process

I unexpected revision or rollback of
regulations

I legal challenges / awaiting for
court decision

I How does environmental policy uncertainty relate to clean
investments? (micro/�rm-level and macro/VAR estimates)

I venture capital funding for cleantech startups
I stock price volatility of �rms most exposed to environmental

policy
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Data and text extraction

I Automated access to 15.2 million articles from the archives of
10 US newspapers over 1981-2019

I New York Times, Washington Post, Wall Street Journal,
Houston Chronicle, San Francisco Chronicle, Tampa Bay
Times, Dallas Morning News, San Jose Mercury News, San
Diego Union Tribune, Boston Herald

I Broad query to narrow down the universe to 500,000 articles
combining very general keywords on environmental topics and
policy terms

I 2-step approach usingsupervised machine learning
algorithms

I Step 1: identify environmental policy (EnvP) articles
I Step 2: identify sub-group environmental policy uncertainty

(EnvPU) articles
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Step 1: Identifying relevant EnvP articles

Training a supervised ML algorithm for text classi�cation
I Training set of 2'500 articles randomly drawn and manually

labeled as input for our support vector machine (SVM)
classi�er. What is SVM?

I SVM algorithm with 10-fold cross validation produces a rule
predicting whether an article is about EnvP, based on words in
a given article

I Best-performing algorithm: precision: 78% (close to average
inter-annotator agreement of 83%), and recall 67%.

I Using the SVM prediction rule out-of-sample, we identify
80,045 news articles classi�ed as 'environmental policy'
(EnvP) articles.

Top keywords Top SVM articles



EnvP articles (scaled by total news volume)



Step 2: Identifying relevant EnvPU articles

I Identifying the sub-set of articles pertaining to 'policy
uncertainty' is a di�cult task ! Baker et al (2016) search for
articles including the keyworduncertain*

I Training set of random draw of 622 articles that annotators
label manually How we code EnvPU

I about 1/3 of articles mention a form of uncertainty about
environmental regulations

I exclude uncertainty not related to regulation

I Best-performing SVM algorithm: precision: 56% and recall
70%.

I much better than random (30%)
I two-step approach makes job of the classi�er harder { easier to

separate topics in a more heterogeneous set of articles

I Using SVM prediction rule on our set of 80,000 EnvP articles,
we identify 25,174 news articles classifed as EnvPU.
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A glimpse into our SVM's decision rule

Word Weight Word Weight Word Weight

epa 1.77 cut 0.74 treaty 0.64
agency 1.24 trump 0.73 delay 0.64
rule 1.06 court 0.73 oil 0.64
state 0.93 new 0.71 regulation 0.64
congress 0.93 bill 0.69 economy 0.63
could 0.91 emission 0.69 canada 0.62
administration 0.91 clean 0.69 o�cial 0.62
pipeline 0.90 wind 0.68 fracture 0.62
review 0.90 arpae 0.67 sand 0.61
permit 0.88 issue 0.67 federal 0.61
group 0.86 �ght 0.67 lease 0.60
proposal 0.85 clinton 0.67 republican 0.60
drilling 0.81 acid 0.66 lead 0.60
law 0.78 txi 0.66 ballot 0.59
auto 0.75 forest 0.64 cape wind 0.58

Environmental Policy Uncertainty



EnvPU Index (scaled by EnvP)



EnvPU and political transitions




	Evaluation
	The Index
	Appendix
	Appendix


