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appropriate number of topics as per the benchmarking metrics of Arun et al. (23), Cao et al. (24), 154 

Griffiths and Steyvers (5) and Deveaud et al., (25). These metrics were part of the ldatuning package 155 

in R (20); similar approach was also adopted by (14,19). We used the R package topicmodels to fit the 156 

LDA model (26).  157 

The third step included visualisation and manual validation of the topics. For visualisation, we have 158 

used the ggplot2 package in R (27). We have also estimated and visualised co-occurrence of high-159 

frequency keywords in the corpora using the methodology of Jan van Eck and Waltman (28). The 160 

extracted topic was further analysed and interpreted concerning reactive policy steps using the 161 

epistemology of nudge theory in behavioural public policy (29).  162 

2.3 Evaluating topic models on nudge theory 163 

Nudge theory is mainly concerned with the design of choices, which influences the decisions 164 

we make. It seeks to improve understanding and management of the 'heuristic' influences on human 165 

behaviour which is central to 'changing' people (30). Epistemologically, Thaler and Sunstein (30) used 166 

nudge policies and interventions as  an application of a conceptual framework called libertarian 167 

paternalism. The authors contend that retaining the freedom to choose is the best safeguard against 168 

a misguided policy intervention. The ‘nudging’ approach is paternalistic in the sense of motivating 169 

behaviour change that aligns with the target population’s deliberative preferences (29). Thus, 170 

libertarian paternalism relies on the assumption that each human being makes many decisions 171 

automatically and almost unthinkingly each day by following some innate rules of thumb (29). It had 172 

been reported in literature that from a policy-instrumentation perspective, nudges constitute a less 173 

coercive form of government intervention compared to more traditional policy tools such as 174 

regulations and taxations (31). While policy interventions can provide the right directions, it cannot 175 

suggest the promptness of the behaviour change. The behavioural nudge tactics, here,  enable solving 176 

this last mile problem of policy intervention implementation success through the use of “soft” 177 

techniques.   178 
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Table 3. Topic extracted by LDA as per the policy sectors  251 

Agriculture and Food 
Topic 1 Prob. (β) Topic 2 Prob. (β) 
Food security 0.150 Lakh 0.100 
Agriculture 0.047 Farmer 0.059 
Lockdown 0.045 Lockdown 0.030 
Crop 0.040 Issue 0.025 
Harvest 0.030 Agriculture 0.018 

AYUSH 
Topic 1 Topic 2 
AYUSH practice 0.070 Traditional 0.035 
Covid-19 0.040 Ayurveda 0.032 
Measure 0.035 Immunity 0.030 
Infection 0.030 Preventive 0.029 
Homeopathy 0.018 Hygiene 0.032 

Chemicals 
Topic 1 Topic 2 Topic 3 
Medicine 0.065 Device 0.048 Mask 0.048 
PM-CARES 0.030 Medicine 0.045 PPE 0.045 
Medical supply 0.028 Medical supply 0.025 Sanitiser 0.036 
Bulk supply 0.020 PM-CARES 0.022 Drug surplus 0.030 
Country 0.018 Government 0 20 India 0.023 

Electronics & IT 
Topic 1 Topic 2 Topic 3 Topic 4 
Fake news 0.070 Ministry 0.050 Doordarshan 0.025 Fake news 0.07 
Covid-19 0.05 Fake news 0.050 Episodes 0.020 Security 0.055 
Government 0.045 India 0.048 Information 0.018 People  0.048 
Ensure 0.038 Social media 0.025 Crisis 0.019 Quarantine 0.040 
Telecast 0.015 Media 0.020 Country 0.015 FCU 0.025 

MHRD 
Topic 1 Topic 2 Topic 3 Topic 4 
Student 0.08 Student 0.079 MHRD 0.08 Work-home 0.040 
Online learning 0.057 Parent 0.026 Online learning 0.034 Online  0.038 
Education 0.044 Time 0.018 Institution  0.030 Examination 0.035 
Provision 0.041 India 0.015 Development  0.028 Schools 0.020 
HRD 0.028 Nationwide 0.010 NBT 0.025 IIT 0.015 

Power 
Topic 1 Topic 2 Topic 3 
PM-CARES 0.015 Stability 0.017 REP 0.022 
PSU 0.013 Light off 0.015 PM-CARES 0.013 
Covid 0.011 Renewable 0.010 MNRE 0.010 
Coal 0.010 Power 0.008 Grid  0.007 
Supply 0.008 Adequacy 0.005 Stability 0.005 

Social Justice 
Topic 1 Topic 2 
Disability 0.032 Self Help Group 0.007 
Migrant worker 0.027 Woman 0.025 
Ministry 0.025 Lockdown 0.023 
Social security 0.022 NTFP 0.022 
Pandemic 0.020 Tribal 0.022 

252 

AYUSH is an acronym for Ayurvedic, Yoga and Naturopathy, Unani, Siddha and Homeopathy. 253 

In the early stages of coronavirus pandemic in the country, this ministry released a series of press 254 

releases nudging people to follow the traditional medicinal practice of Ayurveda and maintaining good 255 

health and well-being through yoga (see Fig 3). The policy nudges, as revealed by the topic (see Table 256 
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aggressive nudging in manufacturing medical devices (β = 0.048). In addition, LDA extracts in Topic 3 273 

revealed the higher impetus on supporting the frontline workers, see ‘mask (β = 0.048)’, ‘PPE (personal 274 

protective equipment) (β = 0.045)’, ‘sanitiser (β = 0.036)’ and ‘drug surplus (β = 0.030)  (see Table 4).  275 

 The nudges from electronics and IT related policies were aggressive on tackling fake news in 276 

social media and keeping people indoors during the lockdown (see Fig 3). The repeated telecast of 277 

popular ‘80s and ‘90s TV shows were one of the distinct public policy nudges. It used nostalgia as a 278 

nudge to make the people conform to stay at home norm and practice social distancing measures 279 

(35). These TV-shows ranged from family entertainer to religious and were broadcasted in the national 280 

channel called Doordarshan.  Four topics were extracted (see Table 4), of which, topic 1 shows ‘fake 281 

news’ around COVID-19 as a high probability term (β = 0.070). It is being treated as a concern of 282 

national security. Topic 2 showed a similar discourse on guidelines concerning social media usage (β = 283 

0.025) and fake news control (β = 0.050) through the Ministry of Electronics & IT. As aforementioned, 284 

India’s public broadcaster DD aired ‘80s epic Hindu tale ‘Ramayana’ and ‘Mahabharata’ as a self-285 

quarantine measure (35). It is an application of nudging-based public policy measure referred to as 286 

the herd effect (29), illustrated in Topic 3 (see Table 4). Besides, various fiscal measures were taken to 287 

support the continuity of information flow through print and electronic media during the quarantine 288 

(β = 0.040) period (see Topic 4, table 4). Fact-Checking Units (FCU) were set up to encourage the public 289 

to verify news for curbing fake news spread in social media (see Topic 4, table 4).   290 

 In lines with the Electronics & IT, aggressive nudging on online learning was done by the 291 

Ministry of Human Resource Development (MHRD) (see Fig 3 and Table 4).  Four topics were extracted, 292 

where online learning (Topic 1 and Topic 3) and work from home (Topic 4, β = 0.040) were the highest 293 

frequency words (see Table 4). The topic 1 illustrated the policy focus on infrastructure setup and 294 

provisioning of an online learning environment in the country. Subsequent nudging was done to the 295 

parents to encourage homeschooling by aggressively advertising the use of the National Digital Library 296 

of India, a GoI initiative under the National Mission on Education through Information and 297 
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lockdown (see Topic 4, table 4). It can have a nudging impact on the post-COVID energy policies on 323 

decarbonisation and climate change mitigation. 324 

 Social justice in the wake of coronavirus pandemic is a critical policy focus point. Nudges 325 

included social security of migrant workers, labourers and women-led self-help group (see Fig 3). 326 

Particular guidelines were released for the person with a disability (see Table 4, Topic 1, β = 0.032) 327 

and migrant workers stuck in cities amidst the nationwide lockdown (β = 0.027). Topic 2 further 328 

illustrates the social protection policies for the tribal communities. They were affected by the national 329 

lockdown and its impact on their livelihood-based on Non-Timber Forest Products (β = 0.022). Special 330 

fiscal packages were planned for the self-help group (SHG) run by rural women (see Topic 2, β = 0.022).  331 

 Ministry of Home Affairs and Ministry of Defence are the institutions that deal with national 332 

security and peacekeeping. In this study, we combined the press releases of both the ministries as 333 

‘Home Affairs’ (see Table 1) as they have been working in tandem governing the national lockdown 334 

rules in the wake of coronavirus pandemic. Fig 3 shows the high-frequency words from the home 335 

affairs. It exhibited ensuring the supply of essential commodities, ensuring lockdown governance, 336 

surveillance measures and quarantine facilities as highlighted words. Ten topic models were extracted 337 

using LDA, as illustrated in Table 5.  338 

Table 4. Topic extracted by LDA for Home Affairs 339 

Home Affairs 
Topic 1 Prob. (β) Topic 2 Prob. (β) Topic 3 Prob.(β) Topic 4 Prob.(β) 
India 0.140 SupplyChain 0.100 Government 0.080 Lockdown 0.082 
Cadet 0.110 AirDrop 0.059 Lockdown 0.070 Surveillance 0.065 
Support 0.060 Medical 0.030 National 0.065 Drones 0.060 
Border 0.055 AirForce 0.025 Restrictions  0.050 DRDO 0.040 
DRDO 0.053 Defence 0.018 Surveillance 0.045 Containment 0.034 
Topic 5 Prob. (β) Topic 6 Prob. (β) Topic 7 Prob.(β) Topic 8 Prob.(β) 
Spread 0.075 Provide 0.121 Tablighi 0.170 Airport 0.160 
Hand 0.065 SupplyChain 0.110 Delhi 0.152 Surveillance  0.070 
Person 0.061 Governance 0.093 Spike 0.100 Borders 0.055 
Devices 0.057 Essentialitems 0.073 Lockdown 0.090 Passenger 0.053 
PPE 0.050 Railways 0.050 Religious 0.051 Checkpoint 0.050 
Topic 9 Prob. (β) Topic 10 Prob. (β)     
DRDO 0.100 Defence 0.098     
R&D 0.066 Hospital 0.064     
Masks 0.060 Ventilator 0.061     
PPE 0.056 Navy 0.060     
CriticalCare 0.053 Airforce 0.056     

 340 
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 Topic 1 (see Table 5) illustrates the actions taken by the Indian defence in increasing 341 

surveillance of the borders (β = 0.055) and the involvement of Defence Research and Development 342 

Organisation (DRDO) (β = 0.053). Similarly, topic 2 shows the involvement of the Indian Air Force (IAF) 343 

(β = 0.025) in ensuring the supply chain (β = 0.100) of essential items amidst national lockdown. IAF 344 

planes were used to transport medicines, PPE, masks and life-saving devices across the nations (see 345 

Table 5). The Ministry of Home Affairs (MHA) is the decision-making body on ensuring lockdown and 346 

national security are maintained in the wake of the pandemic. Nudging was around extensive 347 

surveillance and ensuring public follow the restrictions (see Topic 3, table 5). The DRDO was also 348 

involved in extensive research and development of containment equipment (β = 0.034). It included 349 

scaling up the technology for the use of aerial drones for surveillance (β = 0.065). There was also 350 

extensive use of spatial mapping technologies for contact tracing amidst national lockdown.  351 

 The MHA was also extensively involved with the manufacturing sector to design and develop 352 

low-cost ventilators, PPE, sanitisers and masks (see Topic 5 and Topic 6, Table 5). Extensive nudging 353 

was done to ensure that the government was actively involved in delivering essential items by 354 

engaging with the supply chain of Indian Railways (see Topic 6). Moreover, amidst the national 355 

lockdown, spikes in coronavirus cases were observed in New Delhi due to religious gathering (Tablighi 356 

Jamaat congregation), the MHA had to tighten up surveillance and increase the nationwide contact 357 

tracing (see Topic 7). This event was speculated as to India’s worst coronavirus vector (36).  358 

 Besides, MHA ensured surveillance at the airports and international borders and were the first 359 

responders during the early stage of the pandemic in the country (see Topic 8). It used nudging at the 360 

airport to ensure travellers maintain a 14-day home quarantine by stamping people with ‘Home 361 

Quarantine ‘on forearms (see Box 2).   362 
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hand-wash and soap dispenser, mist spray of sodium hypochlorite solution and hand dryer facility. 400 

The topic extracted in table 6 compiles all these measures to control the spread of COVID-19. 401 

The transportation sector played a critical role in maintaining the supply chain of essential 402 

items. Fig 3 shows the high-frequency words in the transportation sector that includes freight 403 

transport, railways, shipping and road and highways. The topics extracted by LDA is illustrated in table 404 

7 with the policy nudges in the transportation sector in the wake of coronavirus pandemic in India.   405 

Table 6. Topic extracted by LDA in the transport sector 406 

Transport 
Topic 1 Prob. (β) Topic 2 Prob. (β) Policy nudges 
India 0.160 Train 0.100 Indian railways played a major role in ensuring supply chain of 

essential items are operated in business-as-usual conditions 
amidst the national lockdown.  
Extensive nudging was done by the Ministry of Railways 
ensuring public that all there won’t be any food or medicine 
shortage. It was repeatedly done to reduce public hysteria and 
mass panic. 

Lockdown 0.150 People 0.059 
Supply 0.100 Railway 0.030 
Medical 0.050 SupplyChain 0.025 
Railway 0.080 Lockdown 0.018 

Topic 3 Topic 4 
Issue 0.070 Railway 0.160 Nudges were by the railway factories where they started to 

produce PPE and masks to curb national shortage for frontline 
workers.  
Railways rerouted several long-distance trains to support 
remote hospitals with lifesaving equipment and PPE.   

Needy 0.065 Commodity 0.060 
Zone 0.055 Masks 0.050 
Health 0.050 PPE 0.050 
Hospital 0.048 Factory 0.040 
Topic 5 Topic 6 
Supply 0.095 Passenger 0.100 During lockdown, supply chain of essential commodities was 

maintained through freight carriers by road and railways.  
Old trains were converted to isolation wards using frugal 
innovation in the wake of exponentially rising coronavirus cases 
(see Box 4).  

Freight 0.090 Effort 0.100 
Lockdown 0.075 Wagon 0.080 
Load 0.060 Makeshift 0.076 
Carry 0.050 Cabin 0.060 
Topic 7 Topic 8 
UDAAN 0.200 Flights 0.250 The Ministry of Civil Aviation operating cargo planes with 

passenger airlines, Indian Navy and Indian Airforce to deliver 
medicine and testing kits to remotest part of the country.  
Public nudging was done through the term ‘Lifeline UDAAN’ 
indicating the aforementioned flights supplying essential items.   

Flights 0.100 Provide 0.050 
Emergency 0.055 Navy 0.030 
AirForce 0.040 Emergency  0.020 
Medical 0.030 Shelter 0.011 
Topic 9 
Port 0.110 The Ministry of Shipping started 100% surveillance by installing 

thermal screening, detection and quarantine systems 
immediately for disembarking Seafarers or Cruise Passengers.  
Safety procedures were made compulsory while handling cargo 
at ports. 

Shipping 0.100 
Cargo 0.075 
Covid 0.070 
Screening 0.056 
Topic 10 
Railway 0.300 Railways nudged public by issuing 100% refund on cancellation 

of tickets to discourage travel in the wake of covid-19 
pandemic.  
In addition, they removed all senior citizen benefits and 
concessions to discourage ticket sales.  

Refund 0.080 
Tickets 0.050 
Senior 0.045 
Citizen 0.030 

407 
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The National Institute of Virology (NIV) was at the forefront of testing, which provided the 417 

technical guidance for testing labs across the country (see Table 8). Academic and research institutions 418 

were encouraged to submit competitive interdisciplinary research proposals to focus on the 419 

development of affordable diagnostics, vaccines, antivirals, disease models, and other R&D to study 420 

COVID-19 (see Table 8).  421 

Scientific innovation during this period includes robots for encouraging social distancing in 422 

public spaces and healthcare centres (see Box 5). A contact tracing app (AarogyaSetu) using GPS and 423 

Bluetooth to inform people when they are at risk of exposure to COVID-19. Low-cost, easy-to-use, and 424 

portable ventilators that can be deployed even in rural areas of India. To nudge people into using the 425 

application was provided by frequent reminders through SMS.  Innovations were also done in ensuring 426 

public-space hygiene through the development of water-based sanitiser disinfectant and technology 427 

to dispenses ionised water droplets to oxidise the viral protein (45). The DST set up a task force to map 428 

technologies developed by start-ups related to COVID-19. It is funding start-ups to develop relevant 429 

innovations such as rapid testing for the virus (see Table 8). The national government launched the 430 

COVID-19 solution challenge on March 16 that invited innovators to offer ideas and solutions for 431 

tackling the pandemic. It was a policy nudge on crowdsourcing ideas that encouraged public and the 432 

start-up ecosystem to contribute to this fight. BreakCorona is one such crowdsourced initiative that 433 

received 1,300 ideas and 180 product solutions within two days of launch (45). An online 434 

crowdsourced portal called Coronasafe-Network, was also set-up by volunteers to provide real-time 435 

open-source, public platform containing details on COVID-19 precautions, tools and responses which 436 

serves as a useful starter-kit for innovators (45). 437 

 438 
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(MoHFW) began extensive nudging states and union territories of India to follow norms on social 456 

distancing and thermal screening of international travellers. More travel restrictions were imposed 457 

for China, Iran, Spain and Italy.  458 

 By March, the policy narratives shifted to imposing hard restrictions on travel, and people 459 

were discouraged from visiting crowded and public spaces. Strict social distancing nudges were being 460 

imposed as reactive policy. At the same time, MoHFW began to increase testing capacity across the 461 

country and on March 25, 2020, Phase 1 of lockdown began. People were nudged constantly during 462 

this phase to strictly adhere to the lockdown rules, use masks and wash hand frequently. 463 

Manufacturing units were asked to produce PPE, hand sanitiser and masks to meet the national 464 

demand (see Table 9, March). The Indian Council of Medical Research (ICMR) was the nodal agency 465 

for coordinating with press and MoHFW concerning the development regarding COVID-19 pandemic. 466 

It started daily briefing on government policies and preparedness on fighting coronavirus (see March, 467 

Table 9 and Fig 4).  468 

 The policy nudges for April was centred towards strengthening the COVID-19 specific 469 

healthcare requirements. Increasing the number of testing done per 1000 people was one of the 470 

significant agenda along with the social distancing measures. This phase was also marked by 471 

innovation in indigenous science and technology for empowering frontline working to fight COVID-19 472 

(see Table 8 and Table 9). During this period, policy nudges were also towards ensuring food security 473 

and availability of essential items and medicines across the nation (see Fig 4). Masks were made 474 

compulsory at public spaces across the nation (see Table 9, April and Fig 4).  475 
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Table 9 Topic extracted by LDA for Prime Minister's Office 494 

Prime Minister’s Office 
Topic 1 Prob. (β) Topic 2 Prob. (β) Policy nudges 
Country 0.250 Step 0.100 PM nudged the citizens of India to join the fight against 

coronavirus and stand up to the challenge in solidarity with the 
frontline workers. The nudges were on building mental strength 
as an Indian citizen and set examples of humanity.  
PM urged the people of India to be proud of the frontline 
workers and support the cause by donating it to PM-CARES.  

PM Modi 0.160 Citizen 0.080 
India 0.150 Family 0.079 
Coronavirus 0.080 Challenge 0.075 
Ministry 0.050 Medical 0.060 

Topic 3 Topic 4 
PMO 0.160 People 0.160 PM assured the nation on economic policy in challenging times. 

He announced a USD 23 billion support measure for the welfare 
of the people of India. His nudges were also to higher income 
group and the business community to the economic needs of 
those from lower-income groups.  
In this effort, PM also nudged the leaders from various 
countries, especially SAARC, G-20, and BRICS nations to 
contribute to joint funding for fighting covid019 in South-East 
Asia.  

Economic 0.080 World 0.050 
Crisis  0.040 Meet 0.050 
Impact 0.040 Fund  0.030 
PM-CARES 0.040 International 0.030 

Topic 5 Topic 6 
Pharma 0.120 AYUSH 0.120 PM nudged the pharma sector to maintain a regular supply of 

medicines and medical equipment. He urged the pharma 
industry and the broader scientific community of India to work 
on diagnostic kits and possible vaccine agent for coronavirus.  
He nudged them that it is essential to maintain the supply of 
essential medicines and prevent black marketing and hoarding. 
Besides, PM also nudged the general public to install the 
AarogyaSetu contact tracking app and improve wellbeing and 
general immunity through Ayurveda. He promoted 
#YogaAtHome to de-stress the mind and strengthen the body 
during this challenging phase. 

Solution  0.090 AarogyaSetu 0.090 
Science 0.050 Handwash 0.070 
Pandemic 0.050 Mask 0.050 
Innovation 0.030 Wellbeing 0.030 

Topic 7 Topic 8 
Social distancing 0.080 Frontline 0.200 PM thanked the medical fraternity for its selfless service to the 

nation as the frontline defence against coronavirus. He assured 
that the security of frontline workers is of utmost importance, 
and the government will take every step to protect them.  
He nudged the state and union territories to step up their 
governance in the fight towards COVID-19 by assuring strict 
lockdown and social distancing measures.  

Lockdown 0.060 Medical 0.160 
Fight 0.150 Workers 0.110 
State/UT 0.090 Security 0.050 
Governance 0.070 Law  0.050 

495 

4. Discussion  496 

We studied the reactive public policies in India in the wake of coronavirus pandemic through 497 

topic modelling using LDA. The reactiveness of public policies across the policy sectors (see Table 1) 498 

was done through the lens of nudge theory. The extracted topic models (TM) by an unsupervised 499 

machine learning method called Latent Dirichlet Allocation (LDA) aided in gaining deeper insights into 500 

the nudges made by various policymaking bodies (illustrated through Table 4 to Table 9). Besides, we 501 

have analysed the high-frequency words (see Fig 3) to have a better bird’s eye view of the public policy 502 

focus points in the wake of COVID-19 in India.  503 

High probability (β) words across 14 policy sectors (see Table 1) illustrated the heuristics of 504 

policymaking in containing the virus spread. The extraction of heuristics revealed that commonalities 505 
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in policy nudges were on enforcing lockdown rules, improving surveillance and encouraging the public 506 

to wear masks and wash hands frequently. Sector-specific heuristic focussed on maintaining 507 

equilibrium within the sector. For example, in the agriculture sector, a critical nudge on allowing the 508 

harvest of winter crops for food security amidst lockdown (see Table 4, Agriculture and Food, Topic 509 

1). Heuristics were also extracted in the traditional medicine and well-being sector, that nudged 510 

people with #YogaAtHome and Ayurveda for immunity boosting (see Box 1). These nudges were also 511 

towards promoting a healthier lifestyle through traditional medicines and practices, that will be 512 

important even in post-COVID scenarios.  513 

The public policy nudges in the chemical sector were on ensuring drug surplus, whereas more 514 

nudges were given to the industry to fulfil the shortage of medical devices and ventilators. 515 

Preservation of the medical supply chain was a critical heuristic. However, the coronavirus pandemic 516 

further created a demand for an efficient supply chain of personal protective equipment (PPE), 517 

sanitiser and masks (see Table 4, Chemicals).  In doing so, new heuristics were added by nudging rural 518 

micro, small and medium enterprises (MSMEs) to join the fight against coronavirus by mass-producing 519 

PPE and masks. It had critical social justice implications, especially in rural areas where women-led 520 

self-help groups are the primary workforce in such MSMEs (see Table 4, social justice). Nudges on the 521 

use of AYUSH-based herbal and traditional products also catered to this rural SME ecosystem which is 522 

critical for the survival of the economy in the pandemic.  523 

Besides, the populist Prime Minister (PM) frequently nudged the nation on staying at home, 524 

adhering to lockdown rules, improving immunity through yoga and Ayurveda and contributing to the 525 

PM-CARES fund (see Table 9). A herd effect was created through such nudges where public 526 

participation and micro-donations led the fight against Covid-19. Similar nudges for micro-donations 527 

through herd effect was also seen in other critical sectors like the manufacturing, commerce, power, 528 

construction and pharma.  529 
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Topic extractions also showed herd effect-based policies in the education sector, especially 530 

with a higher emphasis on online learning and #StayHomeWithBooks initiatives by the Ministry of 531 

Human Resource Development (see Table 4, MHRD). Public broadcasters began to air 80s epic Hindu-532 

epic for herd effect on staying at home with family. Nudges through ‘nostalgia’ was a significant 533 

reactive policy step by the Ministry of Information and Broadcasting (see Table 4. Electronics & IT) to 534 

motivate self-isolation. Reactive policies were also seen in the urban sector that nudged municipal 535 

authorities to leverage smart technologies like drones for disinfection and surveillance, GIS-platforms 536 

and contact tracing apps (see Table 5 and Box 3).  537 

A herd-effect was also created in the science and technology (S&T) community of India 538 

through funding R&D of diagnostic kits, disinfectant coating, crowdsourcing ideas and innovation 539 

challenges (see Table 7). Health sector policies focused on aggressive nudging the public to wear 540 

homemade masks, maintain social distancing and adhere to hand hygiene rules (see Table 8). The 541 

herd-effect was on sensitising people on the severity of Covid-19 transmission for 1.3 billion people.  542 

The Indian Railways acted as a lifeline in ensuring the resilience of the supply chain of essential 543 

goods and rapid infrastructure development by converting old trains into isolation wards (see Box 4 544 

and Table 6). Similarly, the Ministry of Defence and Ministry of Civil Aviation showed reactive policies 545 

through joint operations on-air delivery of essential medicine and devices through ‘Lifeline UDAAN’ 546 

mission (see Table 6). It created a herd effect on food and medicine security amongst the public that 547 

in turn prevented from hoarding on to essential goods. A critical heuristic in ensuring public follows 548 

the national lockdown norms that enabled the efforts of Ministry of Home Affairs (see Table 4). 549 

Our LDA application identifies the herd-effects and policy nudges that can aid in lockdown 550 

easement planning, as aforementioned. Similar nudge-based policy approach is especially crucial in a 551 

democracy in India with a vast demographic and geo-spatial divide.  552 

 553 
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5.    Conclusion  554 

This study showed an application of topic modelling for public policy. Our application of LDA 555 

on government press releases extracted topics across core policy sectors in India that acted as critical 556 

nudges in the wake of coronavirus. Use of LDA in such media-data based policy analysis showed its 557 

strength in extracting topics that have high concordance with the broader narrative of the 558 

government. Our analysis showed that these narratives and nudges created herd effects that 559 

motivated the nation of 1.3 billion people to stay home during the national lockdown, even with high 560 

economic and social costs.  561 

The integration of computational social science tools like the LDA for identifying nudges for 562 

channelising public behaviour through reactiveness of public policy in the wake of coronavirus 563 

outbreak expands the scope of machine learning and AI for public policy applications. From a 564 

behavioural public policy perspective, the stochastic interpretation of the topic models through LDA 565 

derived critical policy heuristics that must be leveraged during the lockdown easement planning. We 566 

believe we are the first in applying LDA to account the reactiveness of Covid-19 induced public policy 567 

at multi-sectoral scale. The key conclusions that can be drawn from this study are:  568 

 The use of rigorous media campaigns primarily generated the herd behaviour for successful 569 

containment of COVID-19, frequent reminders through SMS, publicising data-driven risk maps 570 

generated from innovation grants, public reassurances by the medical community and invoking the 571 

feeling of nationalism and solidarity.      572 

 Most of the interventions were targeted to generate endogenous nudges by using external triggers 573 

which potentially produces lasting desired behaviour in repeat settings (i.e. repeated broadcasting 574 

of information through multi-media channel) and hence can be applied in toto for future 575 

challenges.  576 

 Prime Minister’s frequent public appearances and assurances nudged in creating the herd effect 577 

across pharma, economic, health and public safety sectors that enabled strict national lockdown. 578 
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It created a herd effect of public participation and micro-donations to the PM-CARES fund to fight 579 

the pandemic.  580 

 Successful herd effect nudging was observed around the public health sector (e.g., compulsory 581 

wearing of masks in public spaces; Yoga and Ayurveda for boosting immunity), transport sector 582 

(e.g., old railway coaches converted to isolation wards), micro, small and medium enterprises (e.g., 583 

rapid production of PPE and masks for frontline words), science and technology sector (e.g., the 584 

rapid development of indigenous diagnostic kits, use of robots and nano-technology to fight 585 

infection), home affairs (e.g., people adhering to strict lockdown rules even at high economic  586 

distress), urban (e.g., drones, GIS-mapping, crowdsourcing) and education (e.g., work from home 587 

and online learning).  588 

 Similar nudging-based approach to the public policy during lockdown easement planning can aid 589 

in the smooth yet staggered transition to normalcy. It can even provide a way forward for reviving 590 

the economy and climate change mitigation goals in post-COVID era.  591 

 LDA can extract topics that have high concordance to nudges making it a suitable tool to study 592 

reactiveness of behavioural public policies.  593 

While this study showed the application of topic models in reactive public policy analysis, the 594 

inherent limitations of unsupervised topic modelling remain in the analysis. It interprets the topic 595 

models sensitive to the viewpoint of the analysts. Besides, the official press releases used in this study 596 

as the primary dataset may contain confirmatory biases, removal of such biases was beyond the scope 597 

of this study. Moreover, the press releases in the Press Information Bureau platform lacked granularity 598 

as they are intended for informing the public and media. In our future work, we are exploring the 599 

detailed policy documents to improve the clarity of topic models by sector.   600 

 601 

 602 

 603 



33 
 

Acknowledgement  604 

This study is supported by Bill & Melinda Gates Foundation through the Gates Cambridge 605 

Scholarship under the Grant no. [0PP1144] at the University of Cambridge, awarded to RD. Any 606 

opinion, findings and/or conclusion are that of the authors and do not necessarily reflect the views of 607 

the funding bodies or affiliated organisations.  608 

Author Contributions 609 

All authors have contributed equally.  610 

Reference 611 

1.  PIB. Text of PM’s address to the nation on Vital aspects relating to the menace of COVID-19 612 
[Internet]. online. 2020 [cited 2020 Apr 29]. Available from: 613 
https://pib.gov.in/PressReleasePage.aspx?PRID=1607995 614 

2.  ET. World’s biggest lockdown may have cost Rs 7-8 lakh crore to Indian economy. online 615 
[Internet]. Apr; Available from: 616 
https://economictimes.indiatimes.com/news/economy/finance/worlds-biggest-lockdown-617 
may-have-cost-rs-7-8-lakh-crore-to-indian-economy/articleshow/75123004.cms 618 

3.  Yeung K. ‘Hypernudge’: Big Data as a mode of regulation by design. Inf Commun Soc. 619 
2017;20(1):118–36.  620 

4.  GoI. Press Information Bureau [Internet]. online. 2020 [cited 2020 Apr 29]. Available from: 621 
https://pib.gov.in/allRel.aspx 622 

5.  Griffiths TL, Steyvers M. Finding scientific topics. Proc Natl Acad Sci U S A. 2004;101(SUPPL. 623 
1):5228–35.  624 

6.  Blei DM, Ng AY, Jordan MI. Latent Dirichlet Allocation. J Mach Learn Res. 2003;3(4–5):993–625 
1022.  626 

7.  Roberts ME, Stewart BM, Tingley D. Navigating the Local Modes of Big Data: The Case of 627 
Topic Models. In: Alvarez RM, editor. Computational Social Science. Cambridge, England: 628 
Cambridge University Press; 2016. p. 51–97.  629 

8.  Grimmer J, Stewart BM. Text as data: The promise and pitfalls of automatic content analysis 630 
methods for political texts. Polit Anal. 2013;21(3):267–97.  631 

9.  Balasubramanyan R, Cohen WW, Pierce D, Redlawsk DP. Modeling polarizing topics: When do 632 
different political communities respond differently to the same news. ICWSM 2012 - Proc 6th 633 
Int AAAI Conf Weblogs Soc Media. 2012;18–25.  634 

10.  Song M, Kim MC, Jeong YK. Analyzing the political landscape of 2012 korean presidential 635 
election in twitter. IEEE Intell Syst. 2014;29(2):18–26.  636 

11.  Zirn C, Stuckenschmidt H. Multidimensional topic analysis in political texts. Data Knowl Eng 637 
[Internet]. 2014;90:38–53. Available from: http://dx.doi.org/10.1016/j.datak.2013.07.003 638 



34 
 

12.  Yao F, Wang Y. Tracking urban geo-topics based on dynamic topic model. Comput Environ 639 
Urban Syst [Internet]. 2019;79(August 2019):101419. Available from: 640 
https://doi.org/10.1016/j.compenvurbsys.2019.101419 641 

13.  Debnath R, Bardhan R, Darby S, Mohaddes K, Coelho AC V., Isa A, et al. Energy Justice, Built 642 
Environment and Poverty: A Deep-narrative Analysis of Energy Cultures in Brazil, India and 643 
Nigeria for Policy Modelling. engrXiv [Internet]. 2020;March:1–27. Available from: 644 
https://engrxiv.org/8mf46/ 645 

14.  Walker RM, Chandra Y, Zhang J, van Witteloostuijn A. Topic Modeling the Research-Practice 646 
Gap in Public Administration. Public Adm Rev. 2019;79(6):931–7.  647 

15.  Yano T, Cohen WW, Smith NA. Predicting response to political blog posts with topic models. 648 
NAACL HLT 2009 - Hum Lang Technol 2009 Annu Conf North Am Chapter Assoc Comput 649 
Linguist Proc Conf. 2009;(June):477–85.  650 

16.  Törnberg A, Törnberg P. Muslims in social media discourse: Combining topic modeling and 651 
critical discourse analysis. Discourse, Context Media [Internet]. 2016;13:132–42. Available 652 
from: http://dx.doi.org/10.1016/j.dcm.2016.04.003 653 

17.  Wang Y, Taylor JE. DUET: Data-Driven Approach Based on Latent Dirichlet Allocation Topic 654 
Modeling. J Comput Civ Eng. 2019;33(3).  655 

18.  Tang H, Shen L, Qi Y, Chen Y, Shu Y, Li J, et al. A multiscale latent dirichlet allocation model for 656 
object-oriented clustering of VHR panchromatic satellite images. IEEE Trans Geosci Remote 657 
Sens. 2013;51(3):1680–92.  658 

19.  Li Y, Rapkin B, Atkinson TM, Schofield E, Bochner BH. Leveraging Latent Dirichlet Allocation in 659 
processing free-text personal goals among patients undergoing bladder cancer surgery. Qual 660 
Life Res [Internet]. 2019;28(6):1441–55. Available from: http://dx.doi.org/10.1007/s11136-661 
019-02132-w 662 

20.  Moor N. ldatuning: Tuning of the Latent Dirichlet Allocation Model Parameters: R package 663 
version 0.2.0 [Internet]. 2019 [cited 2019 Nov 27]. p. 4. Available from: https://cran.r-664 
project.org/web/packages/ldatuning/ldatuning.pdf 665 

21.  Manning CD, Raghavan P, Schutze H. Introduction to Information Retrieval [Internet]. 1st ed. 666 
Cambridge, England: Cambridge University Press; 2009. 461 p. Available from: 667 
https://nlp.stanford.edu/IR-book/pdf/irbookprint.pdf 668 

22.  Silge J, Robinson D. Text Mining with R: A Tidy Approach [Internet]. 1st ed. Tache N, editor. 669 
Sebastopol, CA: O’Reilly Media; 2017. 194 p. Available from: 670 
https://www.tidytextmining.com/ 671 

23.  Arun R, Suresh V, Veni Madhavan CE, Murthy Narasimha MN. On Finding the Natural Number 672 
of Topics with Latent Dirichlet Allocation: Some Observations. In: Zaki MJ, Xu Yu J, Ravindran 673 
B, Pudi V, editors. Advances in Knowledge Discovery and Data Mining PAKDD 2010 Lecture 674 
Notes in Computer Science. Hyderabad: Springer Berlin Heidelberg; 2010. p. 391–402.  675 

24.  Cao J, Xia T, Li J, Zhang Y, Tang S. A density-based method for adaptive LDA model selection. 676 
Neurocomputing. 2009;72(7–9):1775–81.  677 

25.  Deveaud R, Sanjaun E, Ballot P. Accurate and Effective Latent Concept Modeling for Ad Hoc 678 
Information Retrieval. Doc Numérique. 2014;61–84.  679 

26.  Grün B, Hornik K. topicmodels: An R Package for Fitting Topic Models. J Stat Softw. 680 
2011;40(13):1–30.  681 



35 
 

27.  Wickham H. ggplot2: Elegant Graphics for Data Analysis [Internet]. New York, NY: Springer-682 
Verlag; 2016 [cited 2019 Nov 28]. Available from: https://ggplot2.tidyverse.org/ 683 

28.  van Eck NJ, Waltman L. Citation-based clustering of publications using CitNetExplorer and 684 
VOSviewer. Scientometrics. 2017;111(2):1053–70.  685 

29.  Oliver A. Nudges. In: The Origins of Behavioural Public Policy. Cambridge: Cambridge 686 
University Press; 2017. p. 108–27.  687 

30.  Thaler RH, Sunstein CR. Nudge: Improving Decisions About Health, Wealth, And Happiness. 688 
New Haven: Yale University Press; 2008.  689 

31.  Van Deun H, van Acker W, Fobé E, Brans M. Nudging in Public Policy and Public Management: 690 
A scoping review of the literature. In: PSA 68th ANNUAL INTERNATIONAL CONFERENCE 691 
[Internet]. Cardiff; 2018. p. 1–27. Available from: 692 
https://www.psa.ac.uk/sites/default/files/conference/papers/2018/VanDeun_vanAcker_Fob693 
é_Brans_Nudging_Scoping Review.pdf 694 

32.  BIT. The Behavioural Insight Team [Internet]. online. 2020 [cited 2020 May 1]. Available from: 695 
https://www.bi.team/ 696 

33.  Yates T. Why is the government relying on nudge theory to fight coronavirus? [Internet]. The 697 
Guardian. 2020 [cited 2020 May 1]. Available from: 698 
https://www.theguardian.com/commentisfree/2020/mar/13/why-is-the-government-699 
relying-on-nudge-theory-to-tackle-coronavirus 700 

34.  PIB. AYUSH reiterates immunity boosting measures for self-care during COVID 19 crises 701 
[Internet]. 2020 [cited 2020 May 3]. Available from: 702 
https://pib.gov.in/PressReleasePage.aspx?PRID=1613129 703 

35.  Bellman E. Coronavirus Lockdown Creates Captive Audience for ’80s Show [Internet]. Wall 704 
Street Journal. 2020 [cited 2020 May 3]. Available from: 705 
https://www.wsj.com/articles/coronavirus-lockdown-creates-captive-audience-for-80s-show-706 
11588082808 707 

36.  Bisht A, Naqvi S. How Tablighi Jamaat event became India’s worst coronavirus vector 708 
[Internet]. Aljazeera.com. 2020 [cited 2020 May 3]. Available from: 709 
https://www.aljazeera.com/news/2020/04/tablighi-jamaat-event-india-worst-coronavirus-710 
vector-200407052957511.html 711 

37.  Ancheri S. Photo of the Day: “Proud to protect…” quarantine stamps for passengers at 712 
Mumbai, Delhi, Bengaluru airports [Internet]. Conde Nast Traveller. 2020 [cited 2020 May 3]. 713 
Available from: https://www.cntraveller.in/story/photo-day-proud-protect-quarantine-714 
stamps-passengers-mumbai-delhi-bengaluru-airports/ 715 

38.  ET. States are making best use of technology to combat covid-19 [Internet]. online. 2020 716 
[cited 2020 May 3]. Available from: https://economictimes.indiatimes.com/news/politics-717 
and-nation/states-are-making-best-use-of-technology-to-combat-covid-19-lav-718 
agarwal/articleshow/75122855.cms 719 

39.  Jeelani G. Coronavirus pandemic: India’s Covid combat gets a tech tonic [Internet]. online. 720 
2020 [cited 2020 May 3]. Available from: https://www.indiatoday.in/mail-721 
today/story/coronavirus-pandemic-indias-covid-combat-gets-a-tech-tonic-1666296-2020-04-722 
13 723 

40.  Ministry of Housing and Urban Affairs. Smart Cities Mission [Internet]. Web. 2020 [cited 2020 724 
Apr 12]. Available from: http://smartcities.gov.in/content/ 725 



36 
 

41.  SNS Web. How India’s Smart Cities are fighting against COVID-19 [Internet]. online. 2020 726 
[cited 2020 May 3]. Available from: https://www.thestatesman.com/business/how-indias-727 
smart-cities-are-fighting-against-covid-19-1502877734.html 728 

42.  Kulkarni S. Coronavirus: Centre strongly advises against spraying of disinfectants on people 729 
[Internet]. Deccan Herald. 2020 [cited 2020 May 4]. Available from: 730 
https://www.deccanherald.com/national/coronavirus-centre-strongly-advises-against-731 
spraying-of-disinfectants-on-people-827399.html 732 

43.  Ramaprasad H. India has closed its railways for the first time in 167 years. Now trains are 733 
being turned into hospitals [Internet]. CNN. 2020 [cited 2020 May 4]. Available from: 734 
https://edition.cnn.com/2020/04/05/asia/indian-railways-coronavirus-hospitals-intl-735 
hnk/index.html 736 

44.  PSA. Masks for Curbing the Spread of SARS-CoV-2 Coronavirus: A Manual on Homemade 737 
masks [Internet]. New Delhi, India; 2020. Available from: 738 
http://164.100.117.97/WriteReadData/userfiles/FINAL MASK MANUAL.pdf 739 

45.  Sahasranamam S. India: how coronavirus sparked a wave of innovation [Internet]. online. 740 
2020 [cited 2020 May 4]. Available from: https://theconversation.com/india-how-741 
coronavirus-sparked-a-wave-of-innovation-135715 742 

46.  France24. Robots may become heroes in war on coronavirus [Internet]. online. 2020 [cited 743 
2020 May 4]. Available from: https://www.france24.com/en/20200409-robots-may-become-744 
heroes-in-war-on-coronavirus 745 

47.  PIB. PM at the helm of India’s Fight against COVID-19 [Internet]. online. 2020 [cited 2020 May 746 
4]. Available from: https://pib.gov.in/newsite/PrintRelease.aspx?relid=200770 747 

 748 


