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Abstract  

We implement a large-scale field experiment in Ghana’s health sector in which a 

new clinical protocol for midwives was introduced through training delivered to a 

small set of informal leaders—referred to as champions. We randomize the 

rollout of the training across facilities and cross-randomize the mechanism by 

which champions are selected: appointment by management or election by peers. 

The intervention triggers cascade training, increasing both clinical and protocol-

specific knowledge among all midwives, with the largest gains among those who 

initially had lower ability than the champions in their network. Comparing selection 

mechanisms, we find that peer-elected champions drive the positive impacts, 

through a combination of selection and greater effort in their new role. 
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1 Introduction  

The effective delivery of public services hinges on the state capacity that 

underpins it (Besley and Ghatak, 2006; Besley et al., 2022). A growing literature 

has begun to open the black box of the state by examining the personnel 

economics of the public sector, highlighting how recruitment, incentives, and 

monitoring shape performance (Finan et al., 2017; Bandiera et al., 2024; Celhay et 

al., 2019). Although evidence from the private sector documents learning-on-the-

job and peer effects in performance (Rotemberg, 1994; Bandiera et al., 2009; Mas 

and Moretti, 2009; Herkenhoff et al., 2024), human capital accumulation within the 

public workforce–and the role of colleagues in that process–remains 

underexplored. 

While existing research has emphasized the role of managers in shaping 

organizational performance, both in public (Muñ oz and Otero, 2025; Fenizia, 

2022; Janke et al., 2019; Rasul and Rogger, 2018) and private sectors (Bertrand 

and Schoar, 2003; Bloom and Reenen, 2007; Bloom et al., 2013; Metcalfe et al., 

2023; Minni, 2024), workers themselves play a critical yet understudied role in 

diffusing knowledge and fostering adoption of new practices (Best et al., 2023). 

Much of this learning occurs horizontally. As such, organizations routinely rely on 

informal leaders leveraging career incentives (Bertrand et al., 2019; Ashraf et al., 

2020). These are workers who use their influence in their peer network to 

accelerate learning (Johnson, 2008). The network literature underscores that 

selecting the right “seeds” critically shapes the diffusion of non-technical 

information (Banerjee et al., 2013, 2019; Alatas et al., 2016; Beaman et al., 2021). 

Yet, organizations often need to diffuse technical knowledge–skills that require 

competence, credibility, and practice–and we still do not know how to optimally 

choose workers to lead that process. 

We study whether training a selected subset of workers enhances learning and 

improves performance, and whether its effectiveness depends on how these 

workers are chosen. We implement a large-scale field experiment in Ghana’s 

health sector in which a new clinical protocol for mid- wives was introduced 

through training delivered to a small set of informal leaders–referred to as 

“champions”– who were selected from within each facility. 

The training introduces the Obstetric Triage Implementation Package (OTIP), and 

consists of a one-week on-site (hospital) training on clinical knowledge to quickly 

assess and prioritize the care of pregnant women. Its goal is to enable midwives 

to promptly and accurately identify the severity of a patient’s condition, determine 

the appropriate level of care, and ensure that those with the most critical needs 

receive immediate attention. 

We randomize the rollout of the training across 25 high-volume hospitals, with 

more than 1,400 midwives in total, selected for the national scale-up of OTIP 

across Greater Accra, Central and Western regions. We randomly allocate half 

hospitals to an early-treatment group and the other half to a later-treatment 
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group. The later-treated hospitals serve as the control group when estimating the 

effects of OTIP in the early-treated hospitals. 

Additionally, we cross-randomize the mechanism by which champions are 

selected: either appointment by management or election by peers. Although the 

programme was designed with a collaborative leadership approach in mind, the 

existing management-led selection method reflects a hierarchical model and may 

miss the the benefits of leveraging peer networks. To address this, we introduced 

a bottom-up selection process, where champions are democratically elected by 

their fellow midwives. In the ‘bottom-up’ arm, midwives in each hospital were 

asked to nominate leaders through an online platform, with an 80% response rate. 

The top nominees were then selected as OTIP champions in each bottom-up 

hospital. The most common reasons for nominating midwives was ‘fit the 

criteria’ and ‘would be good trainers’. Although champions take on greater 

responsibilities without receiving additional monetary compensation, more than 

92% of midwives indicated that that they would nominate themselves for a similar 

role in the future. The selection criteria is the same in both approaches. In each 

hospital, 7 champions are trained, representing on average 16% of the total 

midwifery workforce. 

We gathered a substantial amount of primary data from hospitals and midwives, 

through a census, including the collection of social networks, online and in-person 

surveys, and the implementation of novel behavioural lab games to measure 

attitudes and behaviours. We started with a hospital census in August 2024, and 

then conducted a baseline survey in September 2024. Afterwards, we collected 

two follow-up surveys in January 2025 (3 months after the early-treated received 

OTIP, and before the later-treated receives OTIP) and May 2025 (3 months after 

the later-treated received OTIP). 

To estimate OTIP impacts, we use the first follow-up survey after OTIP is 

implemented in the early-treated hospitals and before it is implemented in the 

later-treated group, so that the latter serves as the control group. To estimate the 

differential impacts of the different champion selection methods, we exploit the 

staggered roll-out of OTIP and pool data from the first and second follow-up 

surveys. This alignment in “event time” allows us to compare hospitals at the 

same duration since treatment, independent of when they were treated in 

calendar time. We estimate impacts three months after the introduction of OTIP 

in hospitals. 

Randomization successfully generated observationally comparable groups across a 

wide range of midwife characteristics and baseline outcomes. We show that our 

estimates are robust to ANCOVA specifications. Given the limited number of 

clusters (25), we additionally report wild cluster–bootstrapped p-values and 

adjust for multiple hypothesis testing to ensure robust inference. 

We first document that OTIP training was successfully implemented and that 

training exposure increased for midwives in the three months following its 

introduction. Midwives in early- treated hospitals are 17 percentage points more 

likely to report attendance at any formal training and 8 percentage points more 

likely to perceive accessible opportunities for professional development than those 

in later-treated hospitals. We find no evidence of differential training opportunities 

between bottom-up and top-down hospitals. 



3 

Learning from colleagues 

We next examine organizational learning, focusing on clinical knowledge–

midwives’ ability to identify risks during patient assessments–and triage 

knowledge–understanding of protocol implementation. Allocation to OTIP 

increases clinical knowledge by 0.35 standard deviations relative to the later-

treated group and raises by 19 percentage points the likelihood that midwives 

correctly identify the recommended maximum waiting time for patient 

assessment upon arrival. Both effects are driven by bottom-up hospitals, where 

clinical knowledge is 0.18 standard deviations higher and assessment waiting-

time knowledge is 11 percentage points higher than in top-down hospitals. OTIP 

also increases the likelihood that midwives avoid a first-come, first-served 

approach by 6 percentage points and raises by 9 percentage points the probability 

of identifying the high-risk case in a difficult elicitation scenario. These 

improvements are similar across bottom-up and top-down arms. 

We examine knowledge diffusion leveraging the detailed baseline network census 

we collect. Three main results emerge. First, OTIP increases clinical knowledge 

by an additional 0.05 standard deviations for midwives with at least one mentor 

selected as a champion. Second, OTIP raises clinical knowledge by an additional 

0.29 standard deviations for midwives whose baseline ability is below the average 

ability of their champion peers, consistent with social-incentive mechanisms 

(Ashraf and Bandiera, 2018). Third, under the bottom-up approach, clinical 

knowledge increases by an additional 0.23 standard deviations for midwives 

whose baseline ability is below that of their champion mentors. 

To shed light on why OTIP improves learning and why the effects are stronger 

under peer selection, we examine the mechanisms through which the programme 

operate. We show that champions perform the core functions envisioned by the 

programme: they train their peers and facilitate the adoption of the new protocol. 

Non-champion midwives in treated hospitals report higher participation in formal 

training and greater perceived opportunities for professional development, 

consistent with champions actively disseminating knowledge through both 

structured cascade sessions and day-to-day support. Serving as a champion also 

strengthens leadership behaviours: champions in treated hospitals motivate and 

monitor their peers more and exhibit higher leadership effectiveness measured 

through a puzzle-based lab-in-the-field task adapted from (Weidmann et al., 2024). 

Furthermore, we show that the selection mechanism itself is central to the 

programme’s success. Peer-elected champions receive markedly greater 

legitimacy from colleagues and face less antisocial behaviour, and turn into even 

more effective leaders. The success driven by the bottom- up treatment does not 

arise because peer-elected champions train more; rather, the democratic process 

selects socially embedded and widely endorsed midwives who exert greater 

influence over their peers. 

Finally, we document that selection plays an important role. Even prior to OTIP, 

champions are more central in workplace networks, have higher emotional 

intelligence, exhibit more favourable personality traits (e.g., lower neuroticism), and 

hold greater seniority and baseline clinical knowledge. These characteristics are 

associated with higher absorptive capacity and greater credibility among 

colleagues, which likely enhances the effectiveness of cascade training. Many of 

these traits are driven by the bottom-up champions. Compared to top-down 

champions, they are more central in social and professional networks, score 
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lower neuroticism and higher openness, are less senior and are more ethnically 

diverse–traits that we find make them particularly effective at diffusing new 

knowledge. Together, these mechanisms help explain the substantially larger 

impacts of OTIP observed in bottom-up hospitals. 

The remainder of the paper is organized as follows. Section 2 presents the setting 

and details of the intervention we study. Sections 3 focus on the empirical design, 

describing the experiment, the data, and the specifications we estimate. Section 4 

discusses our results and Section 6 concludes. 
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2 Context  

2.1 Study  setting  

The study focuses on the 25 hospitals that were allocated to receive the Obstetric 

Triage Implementation Package (OTIP) during the final phase of the national roll-

out, which started in September 2024. 

The national roll-out was planned in three phases, with each phase covering all 

high-volume hospitals (with more than 1,200 births in 2022) in different regions of 

the country. The first two phases of the roll-out were completed by April 2024. The 

third and final phase began in September 2024 and covered all remaining eligible 

hospitals–25 in total–across the Greater Accra, Central, and Western regions. 

These 25 hospitals constitute the sample for our cRCT. 

We describe how study hospitals differ from the average hospital in Ghana in 

Bancalari et al. (2024). In brief, relative to the study hospitals, the average 

hospital in Ghana (including OTIP- eligible hospitals across all phases) had fewer 

deliveries in 2023, higher maternal mortality and slightly lower neonatal mortality 

rates. 

In 2023, the average annual number of deliveries in these high-volume hospitals 

was 2,146. The average maternal mortality rate was 110 per 100,000 live births, 

and the average neonatal mortality rate was 8.21 per 1,000 live births. Across all 

hospitals in Ghana–including the high- density hospitals eligible for OTIP across 

all phases–the average total number of deliveries in 2023 was lower, at 1,698. 

The average maternal mortality rate was slightly higher at 126 per 100,000 live 

births, while the average neonatal mortality rate was slightly lower at 7.7 per 1,000 

live births (see Table 6 in the appendix). 

2.2  Intervention  

The main intervention we study is the introduction of OTIP, a new protocol aimed 

at improving service delivery quality for mothers in labour in high-density 

hospitals. OTIP was developed by the NGO Kybele, in partnership with GHS. The 

introduction of the protocol consists of a 1- week on-site training on clinical 

knowledge and new triage knowledge to quickly assess (within 10 minutes of 

arrival) and prioritise the care of pregnant women using colour-coded wristbands. 

Its goal is to enable midwives to promptly and accurately identify the severity of a 

patient’s condition, determine the appropriate level of care, and ensure that those 

with the most critical needs receive immediate attention. At the core of its design, 

OTIP integrates rapid and accurate patient assessment and care planning into 

routine midwifery practice, strengthening the quality and timeliness of obstetric 

triage (Williams et al., 2020). 
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The intervention also introduces a dedicated obstetric triage area in hospitals, 

where midwives systematically evaluate the patient’s obstetric and medical 

history, vital signs, and labour progress using a standardized triage assessment 

form. This assessment results in a categorisation of cases as high, intermediate, 

or low risk, and the application of a corresponding colour-coded patient 

wristband. A care plan is then developed and documented based on the 

diagnosis and risk status. High-risk cases require immediate intervention, 

including the dispense of drugs or the involvement of a doctor during the birthing 

process; intermediate-risk cases require careful and frequent monitoring; and low-

risk cases proceed to delivery with midwife assistance. 

A novelty of this training model is the selection of midwives called “champions” to 

lead the implementation of the new OTIP protocol. These champions are trained 

by the national trainers – GHS healthcare staff (Obstetric and gyneacologist 

known as OB-GYN doctors and midwives) who were part of the pilot OTIP. In each 

hospital, seven champions are trained, representing on average 16% of the 

midwifery workforce (median = 14%), with shares ranging from 5% to 37%.  

The first day of training covers motivation and professional ethos, core clinical 

knowledge, and both theoretical and practical session on how to use the new 

obstetric package (i.e., triage assessment forms, risk acuity charts and colour-

coded bands), as well as how to develop and implement care plans based on the 

patient’s diagnosis and risk status. The second day of training covers a module on 

monitoring (i.e., record keeping) and leading the implementation of OTIP, 

including how to manage resistance to change. The next two days consist of 

formal training sessions led by the champions, during which they teach their peers 

the content from the first day, with support and guidance from the national 

trainers. The final day focuses on setting up the new triage area (or reviving or 

improving an existing one). After hospital management identifies an appropriate 

space, champions help to clean, organize, and arrange the necessary equipment 

(plus vital signs monitoring tools donated by Kybele, if not already available), 

assessment surveys and forms, as well as colour-coded bands. Champions also 

decide among themselves who will serve as the triage in-charge. 

The selection of champions among midwives is conducted by either hospital 

management (top-down) or fellow midwives (bottom-up). In both cases the same 

criteria are used to identify suitable candidates, focusing on midwives with 

demonstrated leadership abilities, strong team- work skills, flexibility and ability to 

handle stressful situations, good communication skills, an understanding of 

compassionate care, and the ability to take initiative in difficult situations. These 

criteria were developed by Kybele and GHS based on their prior experience of 

piloting OTIP in Ghanaian hospitals. In the ‘bottom-up’ arm, midwives in each 

hospital were asked to nominate leaders through an online platform, with an 80% 

response rate. The top nominees were then selected as OTIP champions in each 

bottom-up hospital. The least popular bottom-up champion received between 13-

37% of votes within the hospital, and the most popular received up to 80% of the 

votes (see Figure 5 in the appendix). The most common reasons for nominating 

midwives was ‘fit the criteria’ and ‘would be good trainers’ (more than 70%). 

Notably, fewer than 5% stated being friends with the midwives was a reason for 

their nominations. 
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Although champions take on greater responsibilities without receiving additional 

monetary compensation, more than 92% of midwives indicated that that they 

would nominate themselves for a similar role in the future. This suggests that the 

champion role provides meaningful non- pecuniary incentives, likely related to 

career progression given the increased professional visibility it offers. 

In the ‘top-down’ arm, OTIP champions were selected by hospital management, 

who subsequently shared the list of selected champions with us. In order to get a 

top-down counterfactual selection, we also asked hospital management in 

bottom-up hospitals to indicate whom they would have chosen as champions 

under a top-down selection process. 

Compliance with champion selection was high, with roughly 70% of the selected 

champions attending the training week (see Table 7 in the appendix). In line with 

field reports that some selected champions were replaced because they were 

busy on the training week, we find that: (i) selected champions were indeed busier, 

as they work 2.4 additional hours on average in a typical week; (ii) selected 

champions have one more year of experience in the hospital; and (iii) selected 

champions hold higher qualifications, being approximately 17 percentage points 

more likely to hold a degree as opposed to a diploma as their highest qualification 

(see Table 9). Selected champions are broadly similar to those that were not 

initially selected in all other characteristics, including age, ethnicity, overall 

experience, salary, seniority and personality traits. Using the counterfactual top-

down nomination we collected in the bottom-up hospitals, we confirm that the 

champions replacements were not among those nominated by management. We 

discuss how imperfect compliance with champion selection is balanced across 

experimental arms in Section 3.3. 
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3 Research  design  

3.1 Experimental  design  

The experiment took place in 25 hospitals across three regions (Greater Accra, 

Central, and Western). We conducted a cluster-based randomization at the 

hospital level, stratifying by region and forming blocks of similar hospitals using 

Mahalanobis distance based on key baseline hospital characteristics, including 

administrative data from 2023 on total deliveries, maternal and neonatal mortality, 

as well as data collected in the baseline round on the number of midwives and 

units, functioning equipment in the labour ward, whether a triage area already 

existed, and whether any midwife has already received triage training. Within 

each block, hospitals were randomly assigned with equal probability to the 

experimental arms. Therefore, block identifiers represent the main randomization 

strata. 

The design consists of two cross-randomized components. First, hospitals were 

assigned to receive the OTIP intervention either early or later. Twelve hospitals 

were allocated to the early-treatment group, receiving OTIP in September 2024, 

while the remaining thirteen hospitals were allocated to the later-treatment group, 

receiving OTIP approximately five months later, in February 2025. Second, 

hospitals were randomly assigned to one of two champion-selection 

mechanisms: bottom-up (peer-elected) or top-down (management-appointed). 

Twelve hospitals were assigned to the bottom-up arm (six early-treated and six 

later-treated), and thirteen to the top-down arm (six early-treated and seven later-

treated). Figure 7 in the appendix provides an overview of the randomization 

design. 

3.2  Sampling  and  data  

We gathered a substantial amount of primary data from 25 hospitals targeting the 

more than 1,400 midwives, described in this section. We started with a hospital 

census, and then conducted a baseline survey in September 2024. Afterwards, we 

collected two follow-up surveys in January 2025 (3 months after the early-treated 

received OTIP, and before the later-treated receives OTIP) and May 2025 (3 

months after the later-treated received OTIP), and a third and last follow-up survey 

is being collected at the time of writing (November/December 2025). Appendix 

Figure 8 presents the timeline of data collection and intervention. In each of these 

survey rounds, data from midwives and patients were collected. 

3.2.1 Data  from  hospitals  

We collect a hospital census including data on staffing and infrastructure in the 25 

study hospitals. We collected data from hospital management, including the 
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people in charge of the maternity department, labor unit and human resources, on 

characteristics of the hospital, such as age, number and types of units, number of 

patients, number of midwives, and availability of equipment in the labor ward. We 

also collected a midwives’ roster, listing all midwives in a hospital based on 

hospital management records and reports. This provided us with the full list of 

names and units of the midwives working in the hospitals. 

3.2.2  Data  from  midwives  

Data from midwives was collected through an online survey as well as an in-

person survey. 

Midwives census: Using an online survey, we collect data on demographics and 

knowledge from a complete list of all midwives working in each hospital. We also 

elicit willingness to exert effort to improve service delivery quality. To do so, we 

offer midwives the option to fill voluntarily an additional module with an expected 

length of 20 minutes, providing feedback on how to improve maternal and newborn 

care. We prompt this section by stating: “Your responses will help inform future 

initiatives to improve the quality of care provided to patients in your hospital and 

to reduce maternal mortality.” Midwives are randomly assigned one of the 

following two questions to complete or skip the optional module: (i) Positive: “Do 

you want to complete?”, or (ii) Negative: “Do you want to skip?”. We interpret a 

midwife’s agreement to complete this optional module as an indication of her 

willingness to exert effort to support service quality improvements. 

Social networks census: We also collect social network census through online 

surveys. From the complete list of midwives in each hospital, we elicit the names 

of other midwives that each respondent report as connections along the following 

dimensions: (i) “Midwives currently working in your hospital whom you consider to 

be your friends” - friends in their friendship network, and (ii) “Midwives currently 

working in your hospital whom you would go to for help on the job” - mentor in 

their professional network. Measuring network characteristics requires relatively 

complete information on network relationships within the network (Banerjee et al., 

2019). We obtained data on directed networks from almost 70% of midwives 

surveyed in person at follow- up, and more than 93% if focusing on undirected 

networks. Examples of the resulting friendship and professional directed 

networks are shown in appendix Figure 10 and Figure 11, respectively. In the 

analysis, we focus on directed, non-reciprocated (asymmetric) links. 

We additionally collect HR data to identify which midwives work in each unit. When 

focusing on units, all midwives within a unit are considered linked. The different 

networks at baseline do not perfectly overlap with each other. On average, 30% of 

midwives have no overlaps across friends and networks, with almost none 

perfectly overlapping. It does not seems either that mid- wives restrict their 

friendship and professional networks to their unit. 20% of midwives have no 

friends in their unit, with almost none having all friends in their unit. Likewise, more 

than 40% of midwives have no mentor in their own unit, with none having all 

mentors in their unit (see Figure 12 in the appendix). These observations are 

consistent with the fact that, daily, midwives interact and collaborate across units, 

and that, over their career, they rotate across units and play different roles, building 

relationships along the way. 
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Midwives’ in-person survey: We collect data on midwives’ refresher clinical 

knowledge and new OTIP-related knowledge using tests and vignettes, 

respectively (more details in appendix D.2). We also collect reports on trainings 

and on-the-job learning, attitudes towards their work, and relationships with other 

midwives. We also collect detailed data on demographics, Big 5 personality traits, 

and emotional perceptiveness using the Reading the Mind in the Eyes test (Baron- 

Cohen et al., 2001). The sample for the midwives’ in-person survey consisted of 

all the champions (either chosen by the bottom-up or top-down selection 

method), and a random sample of midwives who were not selected as 

champions. The non-champions were sampled in proportion to their unit size. We 

only approached midwives that were available for the survey, either because they 

had finished their shift or because they had no patient care duty. At follow-up 

surveys we targeted all midwives selected for the baseline survey (whether 

interviewed or not) as well as a random set of replacements to maintain stable 

sample sizes in cases where we could not contact study midwives. We 

additionally targeted midwives who received the champions’ training despite not 

being initially selected (more on this in Section 4.1). Figure 7 in the appendix 

provides an overview of the target and achieved sample by treatment arm and 

round. Overall, 767 were surveyed at baseline, out of which 79% were surveyed 

again in the first follow-up and 82% in the second follow-up. 

Midwives’ behavioural games: We conduct lab-in-the-field experiments to 

measure champion’s leadership effectiveness and well midwives attitudes 

towards other midwives, and in particular, towards champions. 

1. Puzzle game: To measure leadership effectiveness among champions, we 

adapt the lab game developed by Weidmann et al. (2024) for use in the field. The 

game consists of forming teams of three midwives to solve three non-routine 

tasks. A team’s score is defined as the lowest score across the three tasks, 

thereby incentivising teamwork by emphasizing the “weakest link.” 

The non-routine task consists of assembling jigsaw puzzles–a familiar activity for 

midwives. Participants first complete one individual round to measure puzzle-

solving skills, followed by three team rounds. Following the OTIP design, we 

implement an attention protocol in which puzzles are scored by the number of 

rows completed: one point per full row and 0.5 points per half row, for a 

maximum of six rows. 

Champion midwives play the role of leaders, while all other midwives serve as 

workers. Leaders have a distinctive role. They are given additional information–

specifically, the completed picture of their puzzle–before the team rounds begin. 

They are instructed that their role is to motivate team members and monitor the 

team’s strategy, including reallocating workers across puzzles or encouraging 

workers to support one another. 

The game is designed to be incentive-compatible. Midwives can earn up to 120 

cedis (USD 10) during the activity. In addition to a 20-cedis (USD 1.75) show-up fee, 

each participant receives 20 cedis per round played and an additional 20-cedis 

bonus (for a total of 40 cedis, USD 3.50) for winning a round. To mirror the fact 

that champions do not receive monetary compensation for their new role, leaders 

do not receive bonuses. 
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Workers are randomly allocated to leaders in each round, and no worker plays with 

the same teammates twice. This random rotation allows us to isolate leader 

fixed effects. Figure 13 in the appendix provides a visual diagram of the lab 

session and random allocation of workers across leaders. Throughout the game, 

we collect observational data on team performance and on leaders’ behaviours 

related to monitoring, motivating, and prompting team members to focus on 

improving the team score. As shown in Figure 14 in the appendix, the group task 

was split in 3 periods, with 2-minute breaks in between. We took observations on 

motivation throughout (tally count of motivation phrases) and monitoring during 

breaks (relocation of workers across puzzles). 

To estimate leader contributions to team performance, we run the following 

specifications. First, we condition group scores (𝐺𝑔 0–6 rows) on individual 

scores from Session 1 (individual task) and covariates: 

𝐺𝑔 = γ𝐿𝑍𝐿 +∑γ𝑤𝑍𝑤
𝑤

+ α𝐿𝑋𝐿
′ +∑α𝑤𝑋𝑤

′

𝑤

+ ε𝑔 

(1) 

where, in group 𝑔, 𝑍𝐿 is the individual-level score of the leader, 𝑍𝑤 is the individual-

level score of the worker 𝑤 (1 or 2), and 𝑋 is a vector of covariates (perception of 

difficulty and experience with puzzles) for the leader 𝐿 and workers 𝑤.   

Next, we obtain the residualised scores of the randomly assigned groups from 

Equation 1, 𝜖ˆ𝑔 ,  and estimate leader (𝛼𝐿)  fixed effects 𝜀𝑔 = 𝛼𝐿 + µ𝑔𝐿 , which we use 

as an outcome. 

2. Dictator game: The dictator game was played during the in-person midwife 

surveys. We use this game to measure midwives’ pro-social attitudes towards 

other midwives in their unit by asking midwives their willingness to forgo their 

own payoff to contribute to a public good for their unit. 

Midwives are given the following instructions: “From an endowment of 40 cedis, 

you have the option to donate any share of the 40 cedis to a pot of money that will 

be used to buy stationery (pens) for the midwives of this unit. You can also choose 

to donate all of the 40 cedis or nothing. Remember, other midwives are also 

playing this game, and so the pot of money for stationery depends on all 

donations. You will retain the money that you choose not to donate. Your decision 

will remain confidential and will not be disclosed to anyone else.” 

3. Modified dictator game: The modified dictator game, based on Rafkin and Soltas 

(2024), was played during the in-person midwife surveys. This game enables us 

to elicit pro- and anti- social preferences towards champions. 

Midwives are given the following instructions: “In this game, we present you with 

different bundles for dividing money, and you will indicate which one you prefer. In 

each bundle, the first amount is what you get and the second amount is what 

[Name of champion midwife] gets. Your answer will never be disclosed to 

anybody. [Name of champion midwife] will never know your answer.” 

Each respondent is randomly paired with a champion from their unit or a similar 

unit to ensure that the respondent is familiar with the champion. The game is 

played in 6 rounds, and for each round, the bundle options are as follows: 
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In each round, the respondent chooses a preferred bundle, A or B. A midwife has 

pro-social preferences towards the randomly-assigned champion if she chooses 

bundle A in rounds 4, 5, or 6, because she is willing to reduce her payoff to ensure 

the champion receives a non-zero payoff. 

Round Bundle A (respondent, champion) Bundle B (respondent, champion) 

1 (20, 20) (14, 0) 

2 (20, 20) (16, 0) 

3 (20, 20) (18, 0) 

4 (20, 20) (22, 0) 

5 (20, 20) (24, 0) 

6 (20, 20) (26, 0) 

A midwife has anti-social preferences towards the champion if she chooses 

bundle B in rounds 1, 2, or 3, as she is willing to reduce her payoff to ensure the 

champion receives nothing. 

3.3  Specification  

We estimate impacts three months after OTIP is introduced in hospitals, as 

visualized in appendix Figure 9. 

To measure the impacts of OTIP, we use the first follow-up survey data (before 

the later- treated hospitals receive OTIP) and estimate the following pre-specified 

equation: 

𝑌𝑖ℎ = α0 + α1𝑇ℎ + δ𝑋𝑖ℎ + ϵ𝑖ℎ 

(2) 

where 𝑌 is the outcome of interest, 𝑖 midwife and ℎ is hospital. The 

description of the construction of each outcome is included in each results table 

and in Table in the appendix. 

𝑇ℎ  is an indicator equal to one if the hospital is OTIP early-treated, and zero if later-

treated. 𝑋𝑖ℎ  captures randomization strata and controls at the i or h level, 

including whether the midwife was surveyed at baseline or is a replacement. Due 

to the cross-randomised design of our study, the impact of the OTIP programme, 

𝛼1, should be interpreted as the weighted average of the OTIP impacts under the 

bottom-up and top-down champion selection for the early-treated hospitals. In 

later-treated hospitals, champions were selected, but not yet announced when 

collecting the first follow-up survey. 

To estimate the differential impacts of the different champion selection methods, 

we exploit the staggered roll-out of OTIP and pool data from the first and second 

follow-up surveys. This alignment in “event time” allows us to compare hospitals 

at the same duration since treatment, independent of when they were treated in 

calendar time. We estimate the following pre-specified equation: 

𝑌𝑖ℎ = β0 + β1𝑇ℎ
𝐵𝑈 + β2𝑇ℎ + ν𝑋𝑖ℎ + μ𝑖ℎ 

(3) 
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h 

h 

h 

h 
𝑇ℎ
𝐵𝑈 is an indicator equal to one if the hospital was allocated to the bottom-up 

selection method, and zero if top-down. Because 𝑇ℎ
𝐵𝑈 was randomized within 

treatment cohorts, and we measure outcomes at the same stages of exposure to 

OTIP, 𝛽1 should be interpreted as the causal effect of bottom-up versus top-down 

selection three months post-treatment. We control for 𝑇ℎ to flexibly adjust for 

differences in calendar time between early- and later-treated hospitals, e.g. 

different data collection timeline. 

Crucially, this staggered-event-time design allows us to estimate the effect of 𝑇ℎ
𝐵𝑈 

without relying on the full 2x2 factorial structure that can lead to biased or 

imprecise estimates when complementarities between treatment arms are 

present (Muralidharan et al., 2025). By aligning hospitals on time-since-treatment, 

we obtain an internally valid and high-powered estimate of the bottom-up selection 

effect that is robust to the concerns raised for traditional factorial analyses. 

Due to the limited number of clusters (25), report both conventional p-values 

based on cluster-robust standard errors (clustered at the hospital level) and wild-

cluster bootstrapped p-values following Cameron and Miller (2015), to strengthen 

inference in small-sample clustered settings. We also adjust for multiple 

hypotheses, presenting additionally the Anderson (2008) sharpened False 

Discovery Rate (FRD) q-values. We consider all hypotheses tested within a table 

and panel. 

Randomization was successful in creating observationally comparable groups 

across a broad set of midwife characteristics and baseline outcomes (Table 10 

and Table 11). Balance is assessed using the main specification, including strata 

fixed effects and wild-bootstrap inference, consistent with the approach used in 

the analysis. 

For the early treatment indicator, 𝑇ℎ , we observe a single imbalance in educational 

attainment: midwives in early-treated hospitals are approximately 10 percentage 

points (ppts) more likely to hold a degree rather than a diploma. This difference is 

mirrored in a small number of baseline knowledge-related outcomes, including 

one of the four clinical knowledge questions (13 ppts higher) and performance on 

the easy triage scenario (8 ppts higher). At the same time, selected champions in 

early-treated hospitals perfom worse in the leadership effectiveness score. To 

address these imbalances, we complement our main specifications with ANCOVA 

models that control for baseline values, and show that the results are robust to 

this alternative approach. It is worth noting that, for clinical knowledge, the main 

outcome at follow-up is a standardized index constructed from a richer set of 

questions than those available at baseline. 

We also find good balance for the bottom-up treatment indicator, 𝑇ℎ
𝐵𝑈. Small 

differences emerge in personality traits, with midwives in bottom-up facilities 

being more agreeable and less neurotic on average. As we document in Section 

5, these differences arise mechanically from the champion selection process 

and are part of the treatment design rather than a failure of randomization. With 

respect to baseline outcomes, balance is generally strong. Bottom-up midwives 

perform slightly worse on the easy triage scenario (7 ppts) and slightly better on 

the difficult scenario (2 ppts more likely to correctly triage all cases and 4 ppts 

more likely to identify the high-risk case). As above, we show that all main results 

are robust to controlling for baseline outcomes using an ANCOVA specification. 

T 
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We do not observe differential attrition between treatment groups. In each follow-

up survey around, roughly 20% of baseline midwives were not re-interviewed, with 

9% not participating in any of the follow-up surveys. To limit sample loss during 

return visits, we randomly replaced attriters using the baseline sampling frame in 

random order. Being a replacement midwife is orthogonal to treatment allocation 

in both survey rounds, except for greater replacements among the early-treated in 

the first follow-up, and as such, all our main estimations control for being a 

replacement midwife (Table 10). 

Reassuringly, we find that imperfect compliance, measured as the probability of 

being trained because midwife was selected as a champion and being trained 

despite not being selected as a champion, is balanced across treatment arms 

(Table 8 in the appendix). Our analysis that follows focuses on all midwives. 

Whenever we focus on champions we use the selected champions, and for 

robustness, we repeat this analysis using the trained champions. 
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4  Results  

In this section we present our main results following Equations 2 and 3. We begin 

by assessing treatment fidelity, then examine the effects of the intervention on 

learning and knowledge diffusion within peer networks. We conclude with a 

mechanism analysis that explores the role of selection and behavioral change 

among champions. 

4.1 Treatment  fidelity  

We first document that OTIP training took place. OTIP training was reported in all 

treated hospitals: more than 90% of initially selected champions report having 

attended obstetric-triage–specific training, with 65% indicating that they received a 

single training session and the remainder reporting two or more sessions (see 

Figure 15 in the appendix). These champions are then tasked with delivering the 

OTIP training to their peers. 

In Table 1 reports effects on broader training and on-the-job learning three months 

after the implementation of OTIP. Here we focus on general—not triage-specific—

training outcomes to assess whether OTIP participation influenced or displaced 

other professional development activities. Allocation to OTIP increases the 

probability of reporting attendance at any formal training by 17 percentage points 

(ppts) relative to the later-treated group (wild-bootstrap adjusted p-value = 0.03), 

as shown in panel A. We also find an 8 ppt increase in the likelihood tha midwives 

perceive accessible opportunities for professional development (wild-bootstrap p-

value = 0.03). Although estimated effects on reporting receipt of practical, 

colleague-led training are positive, they are not statistically significant. Panel B 

shows that midwives in bottom-up hospitals do not seem to receive significantly 

more training than those in top-down hospitals. 
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Table 1: Training and on-the-job learning 

 
Attended formal 

training 

Received practical training 

from colleagues 

Accessible opportunities 

for professional 

development 

(1) (2) (3) 

Panel A: OTIP (FU1) 

OTIP 0.17 0.06 0.08 

 
(0.06) (0.04) (0.03) 

 
[0.01, 0.03] 

{0.06} 

[0.15, 0.23] 

{0.15} 

[0.01, 0.03] 

{0.06} 

Mean (control) 0.50 0.50 0.74 

Observations 929 928 902 

Hospitals 25 25 25 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom-up 0.05 -0.02 -0.00 

 (0.04) (0.03) (0.02) 

 [0.26, 0.34] 

{1.00} 

[0.61, 0.65] 

{1.00} 

[0.96, 0.99] 

{1.00} 

Mean (top-down) 0.69 0.59 0.79 

Observations 896 896 887 

Hospitals 25 25 25 

 

Note. Outcome variables by column: (1) indicator equal to one if the respondent attended any formal training 

sessions in the 3 months following the introduction of OTIP, zero otherwise; (2) indicator equal to one if the 

respondent received practical training from colleagues in the 3 months following the introduction of OTIP, 

zero otherwise; (3) indicator equal to one if the respondent perceived there are accessible opportunities for 

professional development available to her, zero otherwise. Panel A follows the specification in Equation 2 

and Panel B follows Equation 3. Standard errors are presented in parentheses. In square brackets, the first 

term is the p-value computed using cluster-robust standard errors clustering at the hospital level, and the 

second term uses wild bootstrap clustering at the hospital level. In curly brackets we present p-values 

adjusting for testing that each treatment is jointly different from zero for all outcomes presented in the table 

and panel. All specifications control for stratification group and an indicator equal to one if the respondent 

was a survey replacement. 
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4.2  Impacts  on  knowledge  

We turn to our pre-specified primary outcomes: knowledge. We capture 

organisational learning by estimating the impacts of OTIP on clinical knowledge 

and obstetric triage knowledge, two core components of the intervention. Clinical 

knowledge reflects midwives’ ability to correctly identify risks during 

assessments, while triage knowledge captures their practical understanding of 

how to implement the protocol. 

Table 2 presents the estimated impacts three months after OTIP implementation. 

Allocation to OTIP increases clinical knowledge by 0.35 standard deviation (SD) 

relative to the later-treated group (wild-bootstrap p-value = 0.00). OTIP also 

increases by 19 ppts the likelihood that mid- wives correctly identify the 

recommended maximum waiting time for assessing a patient upon arrival (wild-

bootstrap p-value = 0.00). 
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Table 2: Effects on clinical and triage knowledge 

 
Clinical 

knowledge 

Waiting time: 

10 minutes 

Avoid first-

come first-

served 

Identified high-

risk case 

Correctly 

triaged cases 

    Difficult Easy Difficult Easy 

 (1) (2) (3) (4) (5) (6) (7) 

Panel A: OTIP (FU1) 

treat1 0.35 0.19 0.06 0.09 0.00 0.03 -0.02 

 
(0.07) (0.04) (0.03) (0.04) (0.02) (0.02) (0.03) 

 
[0.00, 0.00] [0.00, 0.00] [0.02, 0.09] [0.02, 0.05] [0.87, 0.90] [0.13, 0.16] [0.52, 0.60] 

 
{0.00} {0.00} {0.03} {0.03} {0.33} {0.09} {0.22} 

Mean (control) -0.18 0.16 0.78 0.33 0.91 0.12 0.52 

Observations 928 928 928 928 928 928 928 

Hospitals 25 25 25 25 25 25 25 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom-up 0.18 0.11 -0.03 0.06 0.02 0.04 0.05 

 (0.06) (0.04) (0.02) (0.04) (0.02) (0.03) (0.03) 

 [0.01, 0.02] [0.01, 0.02] [0.17, 0.29] [0.18, 0.27] [0.43, 0.52] [0.19, 0.30] [0.16, 0.26] 

 {0.04} {0.04} {0.19} {0.19} {0.29} {0.19} {0.19} 

Mean (top-down) -0.15 0.33 0.91 0.32 0.90 0.10 0.50 

Observations 898 898 898 898 898 898 898 

Hospitals 25 25 25 25 25 25 25 

Note. Outcome variables by column: (1) standardised score from clinical knowledge test; (2) indicator equal to 

one if the respondent correctly answered: (2) that the recommended maximum waiting time for a patient 

before being seen by a health professional is 10 minutes; (3) she would not see three patients who arrive 

within a span of a few minutes at a first-come, first-served basis, zero otherwise; (4)–(5) indicator equal to 

one if the respondent correctly identified the case with the highest risk level to be seen first in the difficult 

and easy triage scenarios respectively; (6)–(7) indicator equal to one if the respondent correctly identified all 

three cases as the highest, medium and low risk levels in the difficult and easy triage scenarios respectively. 

Full details on questions on clinical knowledge and triage cases are found in appendix D.2. Samples 

restricted to midwives with non-missing responses across all knowledge measures. In Panel A, all 

specifications control for an indicator equal to one if the midwife replied to the knowledge question first in 

the in-person survey, and zero otherwise. Panel A follows the specification in Equation 2 and Panel B follows 

Equation 3. Standard errors are presented in parentheses. In square brackets, the first term is the p-value 

computed using cluster- robust standard errors clustering at the hospital level, and the second term uses wild 

bootstrap clustering at the hospital level. In curly brackets we present p-values adjusting for testing that each 

treatment is jointly different from zero for all outcomes presented in the table and panel. 
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Both effects are driven by bottom-up hospitals: in these facilities clinical 

knowledge is 0.18 SD higher (wild-bootstrap p-value = 0.02) and assessment 

waiting-time knowledge is 11 ppts higher (wild-bootstrap p-value = 0.02) than in 

top-down hospitals. The OTIP effects are robust to estimating an ANCOVA model. 

The coefficients for bottom-up hospitals are of similar magnitude for the bottom-up 

hospitals, although they are less precisely estimated due to the smaller sample of 

midwives surveyed at baseline (Table 13). 

OTIP also increases the likelihood that midwives avoid a “first-come, first-served” 

approach when elicited by 6 ppts (wild-bootstrap p-value = 0.09) and by 9 ppts the 

likelihood of identifying the high-risk case in a difficult vignette (wild-bootstrap 

adjusted p-value = 0.05). Although less precisely estimated, we also observe an 

increase in the likelihood of correctly triaging all cases in the difficult vignette. 

Taken togeter, these results suggest that OTIP helps midwives reduce subjectivity 

and improve decision-making in more complex situations. Estimated effects in 

bottom-up hospital are positive across all triage outcomes, although imprecisely 

estimated. All results are robust to multiple hypothesis testing. 

We next study knowledge diffusion, a central process of organisational learning. 

Drawing on the literature on information flows within networks (Banerjee et al., 

2013, 2019; Alatas et al., 2016; Beaman et al., 2021), we investigate heterogeneity 

in impacts by proximity to champions, using the peer network data collected at 

baseline. To estimate these heterogeneous effects, we augment Equation 2 in 

Panel A as follows: 

𝑌𝑖ℎ = α1𝑇ℎ + α2𝑇ℎ ×𝐻𝑖ℎ + α3𝐻𝑖ℎ + δ𝑋𝑖ℎ + ϵ𝑖ℎ 

(4) 

In Panel B, we pool data from the first and second follow-up surveys, aligning 

observations in “event time” so that hospitals are compared three months after 

receiving the intervention. We expand Equation 3 in Panel B as follows: 

𝑌𝑖ℎ = β1𝑇ℎ
𝐵𝑈 + β2𝑇ℎ

𝐵𝑈 ×𝐻𝑖ℎ + β3𝐻𝑖ℎ + β4𝑇ℎ + ν𝑋𝑖ℎ + μ𝑖ℎ 

(5) 

In both equations, 𝐻𝑖ℎdenotes the heterogeneity dimension measured at baseline 

at the individual level. We focus on two main dimensions: (i) champion links, 

indicating whether a midwife has at least one champion within a given network, 

and (ii) Lower ability, indicating whether the midwife’s ability is lower than the 

average ability of champions in that network. We examine these dimensions 

across three network types: champions as identified as friends, as mentors, or as 

colleagues within the midwife’s unit. 

We focus on clinical knowledge because the standardized test score allows us 

to compare relative ability among midwives and across baseline and follow-up 

rounds. Table 3 presents the estimated heterogeneous effects. Three main 

findings emerge: First, OTIP increases clinical knowledge by an additional 0.05 SD 

for midwives who have at least one mentor selected as a champion (wild-

bootstrap p-value=0.05). Second, OTIP increases clinical knowledge by an 

additional 0.29 SD for midwives whose baseline ability is lower than the average 

ability of their champion friends (wild-bootstrap p-value=0.01), consistent with 

social incentives driving learning (Ashraf and Bandiera, 2018). Third, the bottom-up 

approach increases clinical knowledge by an additional 0.23 SD for midwives 
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whose baseline ability is lower than the average ability of their champion mentors 

(wild-bootstrap p=0.08). 

Although the coefficients based on relative ability within the unit are positive and 

of non-negligible magnitude, they are estimates less precisely. As a robustness 

check, we show that the coefficients remain of similar magnitude when 

estimating an ANCOVA model, though they are less precisely estimated due to the 

smaller sample that was also surveyed at baseline (Table 14). We also show that 

the effects are comparable when using trained rather than selected champions as 

the reference group (Table 15). 

Table 3: Effects on clinical knowledge by networks 

 Champion friend Champion mentor Champion in unit 

 
(1) (2) (3) (4) (5) (6) 

Panel A: OTIP (FU1) 

OTIP 0.35 0.21 0.09 0.34 0.22 0.25 

(0.14) (0.10) (0.17) (0.11) (0.13) (0.10) 

[0.02] [0.04] [0.60] [0.01] [0.11] [0.02] 

OTIP x Champion links 0.01 
 

0.05 
 

0.04 
 

(0.03) 
 

(0.03) 
 

(0.03) 
 

[0.78]  [0.05]  [0.13]  

OTIP x Lower ability 
 

0.29 
 

-0.03 
 

0.19 

 
(0.10) 

 
(0.16) 

 
(0.12) 

 
[0.01] 

 
[0.85] 

 
[0.11] 

Mean (control) -0.05 -0.05 -0.04 -0.04 -0.07 -0.07 

Observations 597 597 618 618 660 660 

Hospitals 25 25 25 25 25 25 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom up 0.18 0.06 0.31 0.01 0.11 0.06 

(0.17) (0.11) (0.18) (0.11) (0.15) (0.09) 

[0.32] [0.57] [0.10] [0.90] [0.48] [0.54] 

Bottom-up x Champion links -0.01 
 

-0.03 
 

0.01 
 

(0.04) 
 

(0.04) 
 

(0.03) 
 

[0.85] 
 

[0.47] 
 

[0.74] 
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Bottom-up x Lower ability  0.13  0.23  0.13 

 
(0.13) 

 
(0.13) 

 
(0.12) 

 
[0.33] 

 
[0.08] 

 
[0.30] 

Mean (top-down) 0.06 0.06 0.02 0.02 0.05 0.05 

Observations 573 573 592 592 645 645 

Hospitals 25 25 25 25 25 25 

Note. Outcome variable is the standardized score of a clinical knowledge test. Connection type measured at 

baseline by columns: (1)–(2) friends, (3)–(4) mentors, and (5)–(6) same unit. Sample by columns: (1) and (3) 

all midwives surveyed in-person but restricted to midwives with available data on friendship networks; (2),(4)–

(6) same but restricted to midwives with available baseline knowledge data for themselves and any of their 

connections, and who have at least one champion connection. Columns (2), (4) and (6) control for the 

heterogeneity dimension. ‘Lower ability’ captures whether the midwife’s baseline clinical knowledge 

standardized test score was lower than the mean of her champion connections for each type of connection. 

Panel A follows the specification in Equation 2 and Panel B follows Equation 3. For Panel A, we also control 

for an indicator equal to one if the midwife took the knowledge test first in the in-person survey in FU1, and 

zero if the online survey. Standard errors are presented in parentheses. In square brackets, we present p-

values computed using wild bootstrap clustering at the hospital level. 
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5 Mechanisms  

Our results show that OTIP strengthened key components of obstetric triage and 

that these improvements were generally larger in bottom-up hospitals. In this 

section, we unpack why, distinguishing between mechanisms that operate for 

OTIP in general, and mechanisms that arise specifically from the peer-selection 

process. 

5.1 General  OTIP  mechanisms  

A first mechanism operates through the activities that champions undertake. Under 

OTIP, champions are explicitly tasked with training their peers and supporting the 

diffusion of improved triage practices. Consistent with this role, non-champion 

midwives in treated hospitals report greater participation in formal training and 

perceive more opportunities for professional development (appendix Table 12). 

Although estimated effects on practical, on-the-job training are positive but 

imprecise, the overall pattern indicates that champions indeed engage in 

disseminating knowledge—both through formal cascade training and through day-

to-day mentoring and support. 

Champions are tasked not only with training their colleagues, but also with leading 

the adoption of the new protocol. Serving in this role appears to foster leadership 

skills. Panel A in Table 4 shows that champions in treated hospitals exhibit higher 

leadership effectiveness in the puzzle task and exert more effort in motivating and 

monitoring their colleagues. These effects are robust when focusing on trained 

Champions instead (Table 16 in the appendix). Greater leadership effectiveness is 

not purely driven by selection, as we observe that at baseline the leadership ability 

of early-treated champions was lower than that of later-treated ones (appendix 

Table 11). OTIP training therefore appears to amplify champions’ behavioural 

responses, strengthening their role as agents of organisational learning. 

This effectiveness aligns with the fact that champions systematically differ from 

the average midwife. Figure 1 shows that selected champions occupy more 

central positions in friendship and professional networks, exhibit higher emotional 

intelligence, score more favourably on key personality traits (e.g., lower 

neuroticism), and hold more experience and seniority within their units. They also 

report more positive perceptions of their work environment and higher baseline 

clinical knowledge. These attributes are commonly associated with stronger 

absorptive capacity and greater credibility within professional networks, helping 

to explain why champions may be particularly effective in transmitting new 

knowledge to their peers. 
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5.2  Mechanisms  specific  to the bottom - up  

selection  process  

We next explore why effects are generally larger in hospitals where champions 

were selected by their peers rather than appointed by management. 

We first rule out that these differences arise because bottom-up champions 

conduct more training than top-down champions. Appendix Table 12 shows no 

meaningful differences in the amount of training delivered across selection 

mechanisms, suggesting that variation in impacts is not driven by differential 

exposure to training. 

Instead, we document four differences between bottom-up and top-down 

champions–the legitimacy they receive, attitudes toward them, leadership 

effectiveness and who is selected–that together provide plausible pathways for 

the stronger impacts observed in bottom-up hospitals. 

First, bottom-up champions receive greater legitimacy from their peers. Figure 2 

demonstrates that non-champions are substantially more likely to recognise 

bottom-up champions as leaders. The distribution of nominated champions shifts 

markedly to the right in bottom-up hospitals, and the Kolmogorov–Smirnov test 

strongly rejects equality of distributions (p = 0.000). This enhanced legitimacy 

may increase the ability of bottom-up champions to influence peers– consistent 

with theories of organisational learning that emphasise social endorsement and 

credibility. 
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Figure 1: Baseline differences between selected champions and non-champions 

Table 4: Effects on leadership effectiveness and effort among champions 

 Puzzle game Effort game 

 Leader effectiveness Motivation Monitoring Willingness 

 (1) (2) (3) (4) (5) (6) (7) 

Panel A: OTIP (FU1) 

OTIP 0.15 0.35 4.24 3.97 0.43 0.31 0.11 

(0.16) (0.19) (2.18) (2.47) (0.21) (0.18) (0.05) 

[0.36, 0.43] [0.08, 0.10] [0.06, 0.11] [0.12, 0.20] [0.05, 0.08] [0.09, 0.12] [0.03, 0.08] 

{0.10} {0.14} {0.09} {0.14} {0.09} {0.14} {0.09} 

BL hospital mean  0.38  0.10  0.26  
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 (0.20)  (0.26)  (0.13)  

Mean (control) 0.01 0.01 16.61 16.61 7.11 7.11 0.61 

Observations 132 132 132 132 132 132 212 

Hospitals 25 25 25 25 25 25 24 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom-up 0.41 0.16 0.68 0.56 0.29 0.00  

(0.23) (0.20) (2.17) (1.73) (0.28) (0.18)  

BL hospital mean  0.84  0.63  0.77  

 (0.15)  (0.18)  (0.10)  

[0.08, 0.14] [0.43, 0.58] [0.76, 0.81] [0.75, 0.80] [0.31, 0.39] [1.00, 1.00]  

{0.32} {1.00} {0.86} {1.00} {0.45} {1.00}  

Mean (top-down) -0.12 -0.12 16.40 16.40 6.95 6.95  

Observations 115 115 115 115 115 115  

Hospitals 24 24 24 24 24 24  

Note. Outcome variable by columns: (1)–(2) Coefficient of leader fixed effects on residual of regression of 

team puzzle score on individual members’ scores, perceptions of difficulty and puzzle experience; (3)–(4) 

Number of times the leader motivated team members; (5)–(6) Number of periods (3 in each game round) the 

leader monitored the progress of the team’s puzzles; (7) Indicator equal to one if the champion chose to 

answer additional optional questions during the online survey. Analysis restricted to champions only. ‘BL 

hospital mean’ is the hospital mean at baseline for the outcome variable. Specifications (1)–(6) additionally 

control for an indicator equal to one if there was imperfect implementation of the games and an indicator 

equal to one if the leader also played the role of the leader at baseline. Specification (7) additionally controls 

for an indicator equal to one for the framing of the question in a positive manner. Column 7 only has 24 

hospitals because none of the champion midwives from one hospital responded to the online survey. 

Standard errors are presented in parentheses. In square brackets, we present p-values computed using wild 

bootstrap clustering at the hospital level. In curly brackets we present p-values adjusting for testing that each 

treatment is jointly different from zero for all outcomes presented in the table and panel. 

Third, the democratic selection process appears to foster more favourable 

attitudes toward champions. The OTIP intervention leads to 4 percentage points 

(28% lower than the top-down mean, with a wild bootstrapped p-value = 0.09) 

lower anti-social behaviour toward bottom-up champions in the modified dictator 

game (Table 5), an attitudinal change that is not significant for OTIP in general. 

This suggests that the shift in attitudes is driven by the peer-selection process 

rather than by the intervention itself, consistent with evidence that democratic 

choice can generate stronger social support for leaders (Dal Bo´ et al., 2010). 

Third, bottom-up champions appear to foster even further their leadership skills. 

Panel B in Table 4 shows that champions in bottom-up hospitals exhibit higher 

leadership effectiveness in the puzzle task, though the effect is less precisely 

estimated than for the overall OTIP impacts. These effects are robust, greater in 

magnitude and more precisely estimated when focusing on trained champions 

instead (Panel B, Table 16 in the appendix). Bottom-up and top-down champions 

seem to equally motivate and monitor their peers. 
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Finally, bottom-up champions differ along several dimensions from top-down 

champions. 

Figure 2: Recognition of nominated champions 

 

Notes. p-value of Kolmogorov-Smirnov test for equality of distribution functions is 0.000. 

Table 5: OTIP effects on collaborative attitudes 

 Dictator game Modified dictator game 

 
Prosocial 

towards team 

Prosocial towards 

champion 

Antisocial 

towards 

champion 

(1) (2) (3) 

Panel A: OTIP (FU1) 

OTIP -0.00 0.00 -0.02 

(0.04) (0.03) (0.02) 

[0.94, 0.94] [0.89, 0.91] 
 

[0.52, 0.62] 
 

{1.00} {1.00} {1.00} 

Mean (control) 0.70 0.75 0.14 

Observations 901 901 901 

Hospitals 25 25 25 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom-up 0.01 0.02 -0.04 

(0.04) (0.03) (0.02) 
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[0.84, 0.87] 
 

[0.61, 0.68] 
 

[0.05, 0.09] 
 

{1.00} {1.00} {0.16} 

Mean (top-down) 0.66 0.75 0.14 

Observations 881 881 881 

Hospitals 25 25 25 

Note. Outcome variables by column: (1) is an indicator variable equal to one if the respondent donated to a 

dictator game to contribute money to a pot to buy their unit stationary; (2) is an indicator equal to one if the 

respondent acted pro-socially towards the randomly chosen champion, (3) is an indicator equal to one if the 

respondent acted anti-socially towards the randomly chosen champion. Panel A follows the specification in 

Equation 2 and Panel B follows Equation 3. Standard errors are presented in parentheses. In square brackets, 

the first term is the p-value computed using cluster-robust standard errors clustering at the hospital level, and 

the second term uses wild bootstrap clustering at the hospital level. In curly brackets we present p-values 

adjusting for testing that each treatment is jointly different from zero for all outcomes presented in the table 

and panel. 

Figure 3 reveals that the greater centrality in both friendship and professional 

networks that champions display, as well as their lower neuroticism and greater 

openness, is driven by the bottom-up selection process. The higher likelihood that 

champions hold unit-in-charge positions is attributable to top-down, with bottom-

up champions representing rising stars. Other baseline differences observed 

between champions and non-champions apply to both bottom-up and top- down 

champions. One additional distinction stands out: bottom-up champions are 

significantly more likely to belong to ethnic minority groups. Given that we 

observed no such pattern when comparing all champions to non-champions, this 

implies that top-down selection produces champions who are significantly more 

likely to come from the ethnic majority. These differences suggest that peer 

election taps into dimensions of social structure and workplace perception that 

managerial appointment does not, providing one pathway through hospitals can 

give greater voice to underrepresented groups, achieving stronger impacts. 
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Figure 3: Baseline differences between bottom-up and top-down champions 
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6 Conclusion  

This paper shows that learning from colleagues–when formally structured through 

a cascade training model–can meaningfully strengthen knowledge and practices 

within public-sector organizations. Training a small subset of midwives as 

“champions” generated sizeable improvements in both clinical and triage 

knowledge among their colleagues, with especially pronounced gains among 

midwives who began with lower ability than the champions in their network. 

These results demonstrate that a highly scalable, cost-effective strategy—training 

roughly 16% of workers rather than the entire workforce–can catalyse 

organisational learning. For governments and practitioners operating under 

significant fiscal and staffing constraints, cascade training offers a promising 

avenue for expanding workforce capabilities at low marginal cost. 

Beyond showing that cascade training works, the paper highlights that how 

organisations select internal trainers is central to the effectiveness of such 

models. Peer-elected champions achieve substantially larger improvements than 

those appointed by management. The bottom-up selection process identifies 

midwives who are more central in workplace networks and who hold 

characteristics–such as lower neuroticism, greater openness and diversity–that 

are advantageous for diffusing new practices. Just as importantly, peer-selected 

champions enjoy greater legitimacy among colleagues and encounter less anti-

social resistance, strengthening their ability to motivate and influence others. 

Taken together, these findings show that leveraging peer networks and 

democratic selection can significantly amplify the impact of cascade training. 

Selecting trainers who are socially embedded and locally endorsed enhances the 

diffusion of job-specific knowledge. More broadly, the results underscore the 

importance of informal leadership and interpersonal structures in shaping state 

capacity: even within hierarchical public systems, the credibility and social 

acceptance of frontline workers are central to how new practices spread. 

Future work should examine whether the knowledge gains documented here 

translate into sustained behavioural change and improved patient outcomes, and 

whether similar bottom-up selection mechanisms can enhance cascade training 

in other areas of public service delivery. 

  



30 

Learning from colleagues 

References  

Alatas, V., A. Banerjee, A. G. Chandrasekhar, R. Hanna, and B. A. Olken (2016). 

Network Structure and the Aggregation of Information: Theory and Evidence 

from Indonesia. American Economic Review 106(7), 1663–1704. 

Anderson, M. L. (2008). Multiple inference and gender differences in the effects of 

early intervention: A reevaluation of the abecedarian, perry preschool, and 

early training projects. Journal of the American Statistical Association 

103(484), 1481–1495. 

Ashraf, N. and O. Bandiera (2018). Social Incentives in Organizations. Annual 

Review of Economics 10, 439–63. 

Ashraf, N., O. Bandiera, E. Davenport, and S. S. Lee (2020, May). Losing 

prosociality in the quest for talent? sorting, selection, and productivity in the 

delivery of public services. American Economic Review 110(5), 1355–94. 

Bancalari, A., J. Loh, M. E. Ashinyo, M. Owen, and B. Augsburg (2024). Enhancing 

maternal and newborn outcomes in ghana: A comprehensive randomized 

controlled trial evaluation of obstetric triage effectiveness and midwives 

training – baseline report. Technical report, Thrive. 

Bandiera, O., I. Barankay, and I. Rasul (2009). Social Connections and Incentives 

in the Workplace: Evidence from Personnel Data. Econometrica 77(4), 

1047–1094. 

Bandiera, O., M. Callen, K. Casey, E. La, C. L. Ferrara, and M. Teachout (2024). State 

effectiveness. International Growth Centre Evidence Paper. 

Banerjee, A., A. G. Chandrasekhar, E. Duflo, and M. O. Jackson (2019, nov). Using 

Gossips to Spread Information: Theory and Evidence from Two 

Randomized Controlled Trials. Review of Economic Studies 86(6), 2453–

2490. 

Banerjee, A., A. G. Chandrasekhar, E. Duflo, M. O. Jackson, and M. . Jackson 

(2013). The Diffusion of Microfinance. Science 341(6144), 363. 

Baron-Cohen, S., S. Wheelwright, J. Hill, Y. Raste, and I. Plumb (2001). The “reading 

the mind in the eyes” test revised version: A study with normal adults, and 

adults with asperger syndrome or high-functioning autism. Journal of Child 

Psychology and Psychiatry 42(2), 241–251. 

Beaman, L., A. B. Yishay, J. Magruder, and A. M. Mobarak (2021). Can Network 

Theory-Based Targeting Increase Technology Adoption? American 

Economic Review 111(6), 1918–1943. 

Bertrand, M., R. Burgess, A. Chawla, and G. Xu (2019, 05). The glittering prizes: 

Career incentives and bureaucrat performance. The Review of Economic 

Studies 87(2), 626–655. 



31 

Learning from colleagues 

Bertrand, M. and A. Schoar (2003, 11). Managing with style: The effect of 

managers on firm policies*. The Quarterly Journal of Economics 118(4), 

1169–1208. 

Besley, T., R. Burgess, A. Khan, and G. Xu (2022). Bureaucracy and 

development. Annual Review of Economics 14(Volume 14, 2022), 397–

424. 

Besley, T. and M. Ghatak (2006). Public goods and economic development. In 

A. Banerjee, 

R. Benabou, and D. Mookherjee (Eds.), Understanding Poverty, pp. 285–302. 

Oxford: Oxford University Press. 

Best, M. C., J. Hjort, and D. Szakonyi (2023, August). Individuals and 

organizations as sources of state effectiveness. American Economic 

Review 113(8), 2121–67. 

Bloom, N., B. Eifert, A. Mahajan, D. Mckenzie, and J. Roberts (2013). Does 

management matter? 

Evidence from India. Quarterly Journal of Economics 128(1), 1–51. 

Bloom, N. and J. V. Reenen (2007). Measuring and Explaining Management 

Practices across Firms and Countries. Quarterly Journal of Economics 

122(4), 1351–1408. 

Cameron, C. and D. Miller (2015). A Practitioner’s Guide to Cluster-Robust 

Inference. Journal of Human Resources 50(2). 

Celhay, P. A., P. J. Gertler, P. Giovagnoli, and C. Vermeersch (2019). Long-Run 

Effects of Temporary Incentives on Medical Care Productivity †. American 

Economic Journal: Applied Economics 11(3), 92–127. 
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Appendix  

A Setting  

Study  hospitals  in the context  of Ghana  

Table 6: Comparison summary statistics of study hospitals and hospitals in Ghana 

 2023 average in study 

hospitals 

2023 national average 

Total deliveries 2,146 1,698 

Maternal mortality rate (per 100,000 deliveries) 110 126 

Neonatal mortality rate (per 1,000 deliveries) 8.21 7.70 

Number of hospitals 25 168 

B Intervention  

Figure 4: Pictures from OTIP training, Kumasi (pilot), Ghana 

(a) Theory session (b) Practical session 

 

 

Note: Photographs taken by authors from visit to Suntreso Hospital, Kumasi, as part of the Phase 2 of the 

national OTIP roll-out in April, 2024. Verbal consent was obtained from trainers and participants to take 

their photographs as part of the research project. 
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Figure 5: Distribution of percentage of nominations received by bottom-up champions 

 

Figure 6: Reasons for nominating bottom-up champions 
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Table 7: Imperfect compliance by OTIP treatment arm 

 Selected as champions Not selected as champions 

 
Total Trained (%) Total Trained (%) 

Early-treated (Treatment) 120 83 (69%) 604 23 (4%) 

Later-treated (Control) 128 95 (74%) 587 37 (6%) 

Table 8: Balance across treatment arms on imperfect compliance 

Trained if... Selected as champion Not selected as champion 

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

OTIP early-treated -0.03 -0.03 -0.03 -0.03 

(0.09) (0.09) (0.02) (0.02) 

Bottom-up 
 

0.08 
 

-0.01 

 
(0.09) 

 
(0.02) 

Mean (control) 0.74 0.68 0.06 0.06 

Observations 248 248 1191 1191 

Hospitals 25 25 25 25 

Note. Outcome variable: Indicator equal to one if a midwife received the champions’ training intervention, zero 

otherwise. Sample for analysis restricted to selected champions in columns (1)–(2) and selected non-

champions in columns (3)–(4). All specifications include strata controls. * p < 0.10, ** p < 0.05, *** p < 0.01. 

p-values computed using wild bootstrap clustering at the hospital level. 

Table 9: Balance table of midwives’ characteristics - Imperfect compliance in early– and 
later– treated hospitals 

 Selected champions (C) vs. trained non-champions (NCT) 

N(C+NCT) N(NCT) Mean(NCT) Difference(C-NCT) 

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

Age 249 43 36.05 0.03 

249 43 [6.22] (1.00) 

Tenure as a midwife (years) 249 43 7.12 0.76 

249 43 [3.78] (0.60) 

Tenure in the hospital (years) 249 43 5.16 1.04* 

249 43 [3.12] (0.53) 
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Salary 250 43 3617.91 93.59 

250 43 [695.62] (109.92) 

Ethnic majority 250 43 0.58 0.02 

250 43 [0.50] (0.09) 

Hours worked 250 43 39.58 2.44* 

250 43 [7.90] (1.26) 

Highest qualification 

Master’s 249 43 0.00 0.01 

249 43 [0.00] (0.01) 

Degree 249 43 0.23 0.17*** 

249 43 [0.43] (0.05) 

Diploma 249 43 0.74 -0.18** 

249 43 [0.44] (0.06) 

Certificate 249 43 0.02 0.00 

 
249 43 [0.15] (0.03) 

Position within the hospital 

In charge of unit 251 43 0.19 0.01 

251 43 [0.39] (0.06) 

Senior midwife position 251 43 0.51 0.07 

251 43 [0.51] (0.08) 

Big 5 personality traits normalised indices 

Extroversion 201 33 0.41 0.08 

201 33 [0.30] (0.06) 

Agreeableness 201 33 0.62 -0.07 

201 33 [0.16] (0.04) 

Conscientiousness 201 33 0.50 0.02 

201 33 [0.15] (0.03) 

Neuroticism 201 33 0.43 0.00 

201 33 [0.27] (0.06) 
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Openness 201 33 0.44 0.02 

201 33 [0.20] (0.04) 

Note: Standard deviations are presented in square brackets and standard errors are presented in round 

brackets. * p < 0.10, ** p < 0.05, *** p < 0.01. p-values are estimated using wild cluster bootstrap inference 

clustering at the hospital level. We control add strata controls. Inconsistent number of observations across 

rows due to missing observations for a few variables. For midwives who were first surveyed at baseline, we 

use data from baseline. We otherwise impute fixed characteristics from follow-up data. Big 5 personality traits 

were only collected at baseline. 

C  Experimental  design  

Figure 7: Allocation of hospitals and midwives sample by treatment arm and survey round 

 

Figure 8: Timeline of the intervention and evaluation 
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Notes. Even though the baseline online survey was sent to all hospitals at the same time, our strategy to 

expand the response rate was to focus on early-treated hospitals in August and September, and on later-treated 

hospitals in October and November. 

Figure 9: Experimental design 

 

D Data  

D.1 Networks  

Figure 10: Example of friendship network 
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Figure 11: Example of professional network 

 

Figure 12: How much do networks overlap? 

(A) Friends-Mentor (B) Friend in unit 

  

(C) Mentor in unit  

 

 

Note. Networks data collected at baseline. We consider a midwife linked to another only when she mentions 

the other midwife. 
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D2  Clinical  and  triage  knowledge  tests  

Clinical knowledge test: The following questions were presented to midwives with four 

answer choices, as well as an option for “I do not know”. Midwives who chose the latter 

are coded as answering the question incorrectly. There was always only one correct 

answer among the four choices. The questions and their corresponding four answer 

choices were presented in random order. We asked questions 1 to 4 at baseline, 1 to 3 

and 5 in the first follow-up and 1 to 7 in the second follow-up. 

1. Which of the following is an early sign of respiratory distress? 

a) Tachypnea (breathing too fast)  

b) Badypnea (breathing too slow) 

c) Hypotension (low blood pressure) 

d) Bradycardia (low heart rate) 

e) I do not know 

2. In the treatment of eclampsia and pre-eclampsia, which drugs are used to control 

blood pressure? 

a) Magnesium Sulphate, Hydralazine and Labetolol 

b) Labetolol, Hydralazine and Nifedipine (Nifecard)  

c) Labetolol, Ergometrine and Hydralazine 

d) Magnesium Sulphate, Ergometrine and Pethidine 

e) I do not know 

3. In obstetric haemorrhage, which of the following occurs initially? 

a) Pulse decreases 

b) Respiratory rate decreases 

c) Respiratory rate increases  

d) Pulse pressure increases 

e) I do not know 

4. What is the drug of choice to control eclamptic fits? 

a) Nifedepine/Nifecard 

b) Misoprostol 

c) Syntocin 

d) Magnesium Sulphate  

e) Hydralazine 

f) I do not know 

5. What is considered to be the normal resting respiratory rate in a healthy adult (in 

breaths per minute)? 

a) <8 
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b) 8-11 

c) 12-20  

d) 21-29 

e) I do not know 

6. A fluid challenge for hypotensive patients should be 

a) 150ml over 5-10 minutes and reassess 

b) 500ml over 5-10 minutes and reassess  

c) 250ml over 30 minutes and reassess 

d) 250ml over 5-10 minutes and reassess 

e) I do not know 

7. Following massive haemorrhage, what vital signs would you expect to find? 

a) Increased BP, increased pulse, increased resps 

b) Decreased BP, increased pulse, increased resps  

c) Increased BP, decreased pulse, increased resps 

d) Decreased BP, decreased pulse, decreased resps 

e) I do not know 

Triage knowledge test: There are two sections to the triage knowledge test. First, we test 

for triage awareness by asking if respondents can correctly avoid using the first-come, 

first-served approach and instead tend to patients based on risk levels presented. 

Second, we test for triage knowledge by asking respondents about the order in which they 

would see three cases of mothers with differing risk levels who arrive simultaneously. 

Triage awareness 

3 women arrive at the labour ward within the span of 4 minutes. 

Treasure is a 40-week nullip. She has experienced spontaneous rupture of membranes (SROM) 

8 hours ago and has no contractions. 

Joy is G3P2, unsure of dates, has a bruised swollen eye and cuts to her face. She is 

contracting 1:10. 

Rita is 41 weeks para 1. She has 1 previous CS 10 years ago and has now come in for VBAC. 

She is contracting 2:10. 

Would you see the women according to their time of arrival? 

• Yes 

• No  

Triage knowledge. We ask present two different scenarios to respondents. One is less 

ambiguous (easy scenario) and the other is more ambiguous (difficult scenario). 

1 Easy scenario: 

Now, the 3 women arrive in the labour ward at the SAME TIME. 

Treasure is a 40-week nullip. She has experienced spontaneous rupture of membranes 

(SROM) 8 hours ago and has no contractions. 
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Joy is G3P2, unsure of dates, has a bruised swollen eye and cuts to her face. She is 

contracting 1:10. 

Rita is 41 weeks para 1. She has 1 previous CS 10 years ago and has now come in for 

VBAC. She is contracting 2:10. 

Which of the women would you see first, second, and third? 

• First:  Joy  

• Second:  Rita  

• Third:  Treasure  

2 Difficult scenario: 

3 women arrive in the labour ward at the SAME TIME. 

Ajoa is G4P2+1, at 39 weeks, 25 years old, contracting 3:10, pulse pressure at 50 mmHg. 

Violet is 37-week nullip, SROM 12 hours ago, no contractions, fetal heart rate at 150 bpm. 

Mary is 34 weeks, indigestion, vomiting, upper right quadrant pain, bleeding gums, BP 

200/140. 

Which of the women would you see first, second, and third? 

• First:  Mary  

• Second:  Violet  

• Third:  Ajoa  
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D3  Puzzle  game  

Figure 13: Puzzle game 

 

Notes. Adapted from Weidmann et al. (2024). 

Figure 14: Puzzle game team task – session timing 

 

Notes. Adapted from Weidmann et al. (2024). 
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D4  Pre - registered  outcomes  and  reference  to 

the text 

Outcomes Description Table 

Attended formal 

training 

Indicator equal to one if the respondent attended any formal 

training sessions in the 3 months following the introduction of 

OTIP, zero otherwise 

Table 1 

Received practical 

training from 

colleagues 

Indicator equal to one if the respondent received practical training 

from colleagues in the 3 months following the introduction of 

OTIP, zero otherwise 

Table 1 

Accessible 

opportunities for 

professional 

development 

Indicator equal to one if the respondent perceived there are 

accessible opportunities for professional development available 

to her, zero otherwise 

Table 1 

Clinical knowledge Standardised score from clinical knowledge test (7-items test 

using multiple choice) 

Table 2 

Waiting time: 10 

minutes 

Indicator equal to one if the respondent correctly answered that 

the recommended maximum waiting time for a patient before 

being seen by a health professional is 10 minutes 

Table 2 

Avoid first-come, first-

served 

Indicator equal to one if the respondent correctly answered that 

she would not see three patients who arrive within a span of a few 

minutes at a first-come, first-served basis, zero otherwise 

Table 2 

Identified high-risk 

case 

Indicator equal to one if the respondent correctly identified the 

case with the highest risk level to be seen first in different triage 

scenarios 

Table 2 

Correctly triaged cases Indicator equal to one if the respondent correctly identified all 

three cases as the highest, medium and low risk levels in different 

triage scenarios 

Table 2 

Leader effectiveness Coefficient of leader fixed effects on residual of regression of 

team puzzle score on individual members’ scores, perceptions of 

difficulty and puzzle experience 

Table 4 

Motivation Observation of the number of times the leader said motivating 

phrases to team members 

Table 4 

Monitoring Observations of the number of periods (3 in each game round in 

total) the leader monitored the progress of the team 

Table 4 

Effort game - 

willigness 

Indicator equal to one if the champion chose to answer additional 

optional questions during the online survey (collected only in the 

first follow-up) 

Table 4 

Prosocial towards 

team 

Indicator variable equal to one if the respondent donated to a 

dictator game to contribute money to a pot to buy their unit 

stationary 

Table 5 

Prosocial towards 

champions 

Indicator equal to one if the respondent acted pro-socially 

towards a randomly chosen champion 

Table 5 

Antisocial towards 

champions 

Indicator equal to one if the respondent acted anti-socially 

towards a randomly chosen champion 

Table 5 
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E Specification  

Table 10: Balance table - Midwives characteristics 

 OTIP: Treatment vs. Control Champion selection: Bottom-up 

vs. top-down 

 
N N(C) Mean(C) Difference

(T-C) 

N(TD) Mean(TD) Difference

(BU-TD) 

 (1) (2) (3) (4) (5) (6) (7) 

Age 767 419 35.78 0.45 375 36.01 -0.20 

767 419 [6.06] (0.67) 375 [6.04] (0.81) 

Tenure as a midwife 

in any hospital 

767 419 6.13 0.31 375 6.27 -0.10 

767 419 [4.14] (0.50) 375 [4.25] (0.50) 

Tenure as a midwife 

in current hospital 

767 419 4.77 0.09 375 4.96 -0.33 

767 419 [3.48] (0.40) 375 [3.57] (0.38) 

Salary 767 419 3434.45 14.78 375 3426.65 17.45 

767 419 [700.67] (76.25) 375 [727.62] (68.84) 

Ethnic majority 767 419 0.68 -0.04 375 0.70 -0.04 

767 419 [0.47] (0.04) 375 [0.46] (0.04) 

Number of hours 

worked in a week 

720 387 39.69 -0.60 357 40.19 -1.08 

 
720 387 [9.69] (0.57) 357 [9.20] (0.69) 

Highest qualification 

Master’s 767 419 0.00 0.01 375 0.01 -0.01* 

767 419 [0.05] (0.01) 375 [0.10] (0.00) 

Degree 767 419 0.23 0.10** 375 0.27 -0.02 

767 419 [0.42] (0.04) 375 [0.45] (0.05) 

Diploma 767 419 0.74 -0.11* 375 0.69 0.02 

767 419 [0.44] (0.05) 375 [0.46] (0.06) 

Certificate 767 419 0.03 0.00 375 0.03 0.01 

767 419 [0.16] (0.01) 375 [0.16] (0.01) 

Position within the hospital 
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In charge of a unit 767 419 0.12 0.04 375 0.15 -0.04 

767 419 [0.32] (0.03) 375 [0.36] (0.02) 

Senior midwife 

position 

767 419 0.37 0.07 375 0.36 0.08 

767 419 [0.48] (0.05) 375 [0.48] (0.05) 

Big 5 personality traits normalised indices 

Extraversion 767 419 0.49 0.03 375 0.49 0.01 

767 419 [0.34] (0.03) 375 [0.34] (0.02) 

Agreeableness 767 419 0.56 -0.00 375 0.51 0.08*** 

767 419 [0.25] (0.03) 375 [0.27] (0.02) 

Conscientiousness 767 419 0.50 -0.00 375 0.50 -0.00 

767 419 [0.17] (0.01) 375 [0.19] (0.01) 

Neuroticism 767 419 0.45 -0.01 375 0.48 -0.07*** 

767 419 [0.28] (0.02) 375 [0.29] (0.01) 

Openness 767 419 0.45 0.01 375 0.46 0.01 

767 419 [0.18] (0.01) 375 [0.19] (0.01) 

Attrition 

Attrition (FU1) 767 419 0.20 0.05 375 0.21 0.03 

767 419 [0.40] (0.04) 375 [0.41] (0.03) 

Attrition (FU2) 767 419 0.20 -0.02 375 0.20 -0.01 

767 419 [0.40] (0.04) 375 [0.40] (0.04) 

Attrition (FU1 & FU2) 767 419 0.09 0.01 375 0.09 -0.00 

767 419 [0.28] (0.03) 375 [0.29] (0.02) 

Replacement 

Replacement (FU1) 933 493 0.32 0.09* 475 0.38 -0.04 

933 493 [0.47] (0.03) 475 [0.49] (0.03) 

Replacement (FU2) 879 461 0.27 0.05 428 0.30 -0.02 

879 461 [0.45] (0.04) 428 [0.46] (0.03) 

Notes. N is the number of observations in the sample for each indicator. N(C) is the number of observations 

in the OTIP control group. Mean(C) is the mean of each indicator for the OTIP control group. Difference(T-C) 

is the difference in means between the OTIP treatment and control groups. N(TD) is the number of 

observations in the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-
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down champion selection group. Difference(BU-TD) is the difference in means between the bottom-up and 

top-down champion selection groups, controlling for stratification group. Standard deviations are presented in 

square brackets and standard errors are presented in round brackets. * p < 0.10, ** p < 0.05, *** p < 0.01. p-

values are estimated using wild bootstrap clustering at the hospital level. 

Table 11: Balance table - Midwives baseline outcomes (full sample) 

 OTIP: Treatment vs. Control Champion selection: Bottom-up vs. top-

down 

 
N N(C) Mean(C) Difference(T-C) N(TD) Mean(TD) Difference(BU-

TD) 

 (1) (2) (3) (4) (5) (6) (7) 

Clinical knowledge: 

Correctly answered 

Q1 

767 419 0.78 -0.01 375 0.74 0.05 

767 419 [0.41] (0.03) 375 [0.44] (0.03) 

Clinical knowledge: 

Correctly answered 

Q2 

767 419 0.37 0.13** 375 0.39 0.10 

767 419 [0.48] (0.04) 375 [0.49] (0.04) 

Clinical knowledge: 

Correctly answered 

Q3 

767 419 0.07 0.01 375 0.07 0.03 

767 419 [0.26] (0.02) 375 [0.26] (0.02) 

Clinical knowledge: 

Correctly answered 

Q4 

767 419 0.99 -0.01 375 0.99 -0.00 

767 419 [0.08] (0.01) 375 [0.10] (0.01) 

Correctly triaged all 

cases in difficult 

scenario 

767 419 0.03 0.00 375 0.02 0.02* 

767 419 [0.17] (0.01) 375 [0.14] (0.01) 

Correctly triaged all 

cases in easy 

scenario 

767 419 0.08 0.08** 375 0.15 -0.07** 

767 419 [0.27] (0.03) 375 [0.36] (0.02) 

Triage knowledge: 

Identified high-risk 

difficult scenario 

767 419 0.08 0.01 375 0.07 0.04* 

767 419 [0.27] (0.02) 375 [0.25] (0.02) 

Triage knowledge: 

Identified high-risk in 

easy scenario 

767 419 0.30 0.07 375 0.34 -0.02 

767 419 [0.46] (0.04) 375 [0.47] (0.04) 

Amount donated in 

dictator game (cedis) 

767 419 15.45 -1.98 375 13.40 0.57 

767 419 [12.72] (0.98) 375 [12.67] (0.96) 

Prosocial towards 

champion 

767 419 0.85 -0.07 375 0.78 0.07 

767 419 [0.36] (0.03) 375 [0.41] (0.03) 

767 419 0.11 0.02 375 0.14 -0.05 
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Antisocial towards 

champion 

767 419 [0.31] (0.03) 375 [0.35] (0.02) 

Leadership 

effectiveness 

117 57 0.21 -0.48* 56 0.05 -0.09 

117 57 [0.81] (0.20) 56 [0.91] (0.22) 

Motivation 117 57 17.46 2.73 56 17.68 1.66 

117 57 [7.45] (1.83) 56 [7.69] (1.74) 

Monitoring 117 57 6.74 0.54 56 6.80 0.36 

117 57 [2.02] (0.29) 56 [1.99] (0.25) 

Notes. N is the number of observations in the sample for each indicator. N(C) is the number of observations in 

the OTIP control group. Mean(C) is the mean of each indicator for the OTIP control group. Difference(T-C) is 

the difference in means between the OTIP treatment and control groups. N(TD) is the number of observations 

in the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down 

champion selection group. Difference(BU-TD) is the difference in means between the bottom-up and top-down 

champion selection groups, controlling for stratification group. Standard deviations are presented in square 

brackets and standard errors are presented in round brackets. * p < 0.10, ** p < 0.05, *** p < 0.01. p-values are 

estimated using wild bootstrap clustering at the hospital level. 

F Results  

Figure 15: Training related to obstetric triage – champions 

 

Table 12: Training and on-the-job learning (midwives who did not receive OTIP champion 
training) 

 
Attended formal training Received practical 

training from colleagues 

Accessible opportunities 

for professional 

development 

(1) (2) (3) 

Panel A: OTIP (FU1) 
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OTIP 0.14 0.06 0.08 

(0.06) (0.04) (0.03) 

[0.03, 0.07] 

{0.08} 

[0.13, 0.21] 

{0.13} 

[0.01, 0.02] 

{0.07} 

Mean (control) 0.50 0.51 0.75 

Observations 729 729 705 

Hospitals 25 25 25 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom-up 0.05 0.04 -0.01 

(0.04) (0.03) (0.02) 

[0.25, 0.34] [0.28, 0.35] [0.58, 0.60] 

{1.00} {1.00} {1.00} 

Mean (top-down) 0.64 0.56 0.81 

Observations 694 695 687 

Hospitals 25 25 25 

Note. Outcome variables by column: (1) indicator equal to one if the respondent attended any formal training 

sessions in the 3 months following the introduction of OTIP, zero otherwise; (2) indicator equal to one if the 

respondent received practical training from colleagues in the 3 months following the introduction of OTIP, 

zero otherwise; (3) indicator equal to one if the respondent perceived there are accessible opportunities for 

professional development available to her, zero otherwise. Panel A follows the specification in Equation 2 and 

Panel B follows Equation 3. Standard errors are presented in parentheses. In square brackets, the first term is 

the p-value computed using cluster-robust standard errors clustering at the hospital level, and the second 

term uses wild bootstrap clustering at the hospital level. In curly brackets we present p-values adjusting for 

testing that each treatment is jointly different from zero for all outcomes presented in the table and panel. All 

specifications control for stratification group and an indicator equal to one if the respondent was a survey 

replacement. 

Table 13: Effects on clinical and triage knowledge (ANCOVA) 

 
Clinical 

knowledge 

Waiting time: 

10 minutes 

Avoid first-

come first-

served 

Identified high-risk case Correctly triaged cases 

    Difficult Easy Difficult Easy 

 (1) (2) (3) (4) (5) (6) (7) 

Panel A: OTIP (FU1) 

OTIP 0.33 0.19 0.04 0.11 -0.01 0.04 -0.02 

(0.07) (0.06) (0.03) (0.05) (0.02) (0.02) (0.04) 
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[0.00, 0.00] [0.00, 0.02] [0.15, 0.25] [0.02, 0.04] [0.84, 0.88] [0.09, 0.12] [0.53, 0.61] 

{0.00} {0.01} {0.13} {0.03} {0.32} {0.09} {0.26} 

Mean (control) -0.09 0.18 0.78 0.35 0.92 0.13 0.56 

Observations 600 600 600 600 600 600 600 

Hospitals 25 25 25 25 25 25 25 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom-up 0.13 0.09 -0.04 0.02 0.01 0.01 0.04 

 (0.07) (0.05) (0.03) (0.05) (0.01) (0.03) (0.03) 

[0.17, 0.14] [0.05, 0.14] [0.15, 0.25] [0.56, 0.69] [0.51, 0.63] [0.55, 0.67] [0.21, 0.30] 

{0.47} {0.47} {0.47} {0.60} {0.60} {0.60} {0.47} 

Mean (top-down) -0.17 0.35 0.92 0.33 0.92 0.08 0.55 

Observations 601 601 601 601 601 601 601 

Hospitals 25 25 25 25 25 25 25 

Note. Outcome variables by column: (1) standardised score from clinical knowledge test; (2) indicator equal 

to one if the respondent correctly answered: (2) that the recommended maximum waiting time for a patient 

before being seen by a health professional is 10 minutes; (3) she would not see three patients who arrive 

within a span of a few minutes at a first-come, first-served basis, zero otherwise; (4)–(5) indicator equal to 

one if the respondent correctly identified the case with the highest risk level to be seen first in the difficult and 

easy triage scenarios respectively; (6)–(7) indicator equal to one if the respondent correctly identified all three 

cases as the highest, medium and low risk levels in the difficult and easy triage scenarios respectively. Full 

details on questions on clinical knowledge and triage cases are found in appendix D.2. Samples restricted to 

midwives with non-missing responses across all knowledge measures and midwives with both baseline and 

endline data. In Panel A, all specifications control for an indicator equal to one if the midwife replied to the 

knowledge question first in the in-person survey, and zero otherwise. Panel A follows the specification in 

Equation 2 and Panel B follows Equation 3. Standard errors are presented in parentheses. In square brackets, 

the first term is the p-value computed using cluster-robust standard errors clustering at the hospital level, and 

the second term uses wild bootstrap clustering at the hospital level. In curly brackets we present p-values 

adjusting for testing that each treatment is jointly different from zero for all outcomes presented in the table 

and panel. All specifications control for stratification group and baseline clinical knowledge. 

Table 14: Effects on clinical knowledge by networks – ANCOVA 

 Champion friend Champion mentor Champion in unit 

 (1) (2) (3) (4) (5) (6) 

Panel A: OTIP (FU1) 

OTIP 0.20 0.26 0.12 0.33 0.34 0.27 

(0.15) (0.11) (0.17) (0.13) (0.12) (0.10) 

[0.21] [0.03] [0.51] [0.02] [0.01] [0.02] 

OTIP x Champion links 0.04  0.04  0.01  

(0.03)  (0.03)  (0.03)  

[0.24]  [0.18]  [0.67]  

OTIP x Lower ability  0.21  -0.02  0.17 
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 (0.14)  (0.19)  (0.14) 

 [0.15]  [0.92]  [0.25] 

Mean (control) -0.01 -0.01 -0.01 -0.01 -0.06 -0.06 

Observations 441 441 455 455 513 513 

Hospitals 25 25 25 25 25 25 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom up 0.10 0.09 0.26 0.04 0.10 0.09 

(0.18) (0.11) (0.17) (0.11) (0.15) (0.08) 

[0.58] [0.42] [0.14] [0.75] [0.53] [0.28] 

Bottom-up x Champion links 0.00  -0.03  0.00  

(0.04)  (0.04)  (0.03)  

[0.97]  [0.48]  [0.92]  

Bottom-up x Lower ability  0.03  0.15  0.03 

 (0.15)  (0.14)  (0.15) 

 [0.82]  [0.31]  [0.86] 

Mean (top-down) 0.09 0.09 0.06 0.06 0.05 0.05 

Observations 432 432 444 444 511 511 

Hospitals 25 25 25 25 25 25 

Note. Outcome variable is the standardized score of a clinical knowledge test. Connection type measured at 

baseline by columns: (1)–(2) friends, (3)–(4) mentors, and (5)–(6) same unit. Sample by columns: (1) and (3) 

all midwives surveyed in-person but restricted to midwives with available data on friendship networks; (2),(4)–

(6) same but restricted to midwives with available baseline knowledge data for themselves and any of their 

connections, and who have at least one champion connection. Columns (2), (4) and (6) control for the 

heterogeneity dimension. ‘Lower ability’ captures whether the midwife’s baseline clinical knowledge 

standardized test score was lower than the mean of her champion connections for each type of connection. 

Panel A follows the specification in Equation 2 and Panel B follows Equation 3. For Panel A, we also control 

for an indicator equal to one if the midwife took the knowledge test first in the in-person survey in FU1, and 

zero if the online survey. Standard errors computed using wild bootstrap clustering at the hospital level, with 

adjusted p-values presented in brackets. 

Table 15: Effects on clinical knowledge by networks (trained champions) 

Links Champion friend Champion mentor 

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

Panel A: OTIP (FU1) 

OTIP 0.26 0.18 0.07 0.36 

(0.17) (0.10) (0.19) (0.11) 

[0.14] [0.09] [0.72] [0.00] 

OTIP x Champion links 0.03  0.06  

(0.03)  (0.03)  

[0.35]  [0.08]  

OTIP x Lower ability  0.30  -0.06 

 (0.11)  (0.14) 

 [0.01]  [0.67] 

Mean (control) -0.03 -0.03 -0.03 -0.03 
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Observations 595 595 597 597 

Hospitals 25 25 25 25 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom up 0.16 0.12 0.32 0.06 

(0.21) (0.12) (0.19) (0.10) 

[0.47] [0.35] [0.11] [0.54] 

Bottom-up x Champion links -0.00  -0.04  

 (0.05)  (0.05)  

 [0.99]  [0.44]  

Bottom-up x Lower ability  0.04  0.16 

 (0.14)  (0.11) 

 [0.79]  [0.15] 

Mean (top-down) 0.06 0.06 0.03 0.03 

Observations 572 572 575 575 

Hospitals 25 25 25 25 

Note. Same notes as Table 3. Instead of selected champions, here we focus on trained champions. 

Table 16: Effects on leadership effectiveness and effort among trained champions 

 Puzzle game Effort 

game 

 Leader effectiveness Motivation Monitoring Willingness 

 
(1) (2) (3) (4) (5) (6) (7) 

Panel A: OTIP (FU1) 

OTIP 0.29 0.54 4.29 3.75 1.04 0.94 0.11 

(0.17) (0.24) (2.16) (2.57) (0.26) (0.24) (0.05) 

[0.10, 

0.16] 

[0.04, 

0.04] 

[0.06, 

0.11] 

[0.16, 

0.28] 

[0.00, 

0.00] 

[0.00, 

0.01] 

[0.03, 0.08] 

{0.07} {0.04} {0.06} {0.06} {0.00} {0.00} {0.05} 

BL hospital mean  0.51  0.19  0.22  

 
(0.27) 

 
(0.26) 

 
(0.17) 

 

Mean (control) -0.08 -0.08 16.75 16.75 6.95 6.95 0.61 

Observations 102 102 102 102 102 102 212 

Hospitals 25 25 25 25 25 25 24 

Panel B: Bottom-up (staggered FU1-FU2) 

Bottom-up 0.56 0.34 0.46 0.51 0.16 -0.15  

(0.19) (0.16) (2.39) (1.84) (0.30) (0.18)  
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[0.01, 

0.03] 

[0.05, 

0.16] 

[0.85, 

0.89] 

[0.79, 

0.85] 

[0.59, 

0.68] 

[0.43, 

0.50] 

 

{0.02} {0.17} {1.00} {1.00} {1.00} {0.75}  

BL hospital mean  0.66  0.63  0.77  

 (0.14)  (0.19)  (0.12)  

Mean (top-down) -0.39 -0.39 17.53 17.53 7.12 7.12  

Observations 91 91 91 91 91 91  

Hospitals 23 23 23 23 23 23  

Note. Outcome variable by columns: (1)–(2) Coefficient of leader fixed effects on residual of regression of 

team puzzle score on individual members’ scores, perceptions of difficulty and puzzle experience; (3)–(4) 

Number of times the leader motivated team members; (5)–(6) Number of periods (3 in each game round) the 

leader monitored the progress of the team’s puzzles; (7) Indicator equal to one if the champion chose to 

answer additional optional questions during the online survey. Analysis restricted to champions only. ‘BL 

hospital mean’ is the hospital mean at baseline for the outcome variable. Specifications (1)–(6) additionally 

control for an indicator equal to one if there was imperfect implementation of the games and an indicator 

equal to one if the leader also played the role of the leader at baseline. Specification (7) additionally controls 

for an indicator equal to one for the framing of the question in a positive manner. Column 7 only has 24 

hospitals because none of the champion midwives from one hospital responded to the online survey. 

Standard errors are presented in parentheses. In square brackets, we present p-values computed using wild 

bootstrap clustering at the hospital level. In curly brackets we present p-values adjusting for testing that each 

treatment is jointly different from zero for all outcomes presented in the table and panel. 
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