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ABSTRACT 

 

How can non-profit organizations improve their governance to increase their social impact? This study 

examines the effectiveness of a bundle of governance mechanisms (pro-social incentives, coaching, and 

auditing) in the context of a randomized governance program conducted in the Democratic Republic of 

Congo’s healthcare sector. Within the program, a set of health centers were randomly assigned to a 

governance treatment while others were not. We find that improved governance leads to i) higher operating 

efficiency and ii) improvements in social performance (measured by a reduction in the occurrence of 

stillbirths and neonatal deaths). Furthermore, we find that funding is not a substitute for governance—health 

centers that only receive funding increase their scale, but do not show improvements in operating efficiency 

nor social performance. Overall, our results suggest that corporate governance plays an important role in 

achieving the non-profits’ objectives and increasing the social impact of the funds invested. 
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1. Introduction 

A long-standing literature acknowledges the importance of corporate governance for firm performance and 

long-term success (for reviews, see Aguilera et al. 2016; Tirole 2006). The need for corporate governance 

arises from the separation between ownership and control, and the resulting agency conflict between 

shareholders (i.e., the owners) and the managers they hire. Indeed, as managers’ interests might not be 

aligned with shareholders’ interests (e.g., managers may have a preference for shirking), managers may act 

in a way that is detrimental to the firm and ultimately hurt firm value. To address this agency conflict, 

various governance mechanisms are used (e.g., performance pay, managerial ownership, shareholder 

power, takeover threats) that aim to better align managers’ interests with those of the shareholders, thereby 

contributing towards the maximization of firm value. 

While the spotlight of the academic literature has been on for-profit organizations, little is known 

of the governance of non-profit organizations. Non-profits are fundamentally different from for-profit 

organizations. By their very nature, non-profits pursue social objectives as opposed to profit maximization. 

In this regard, an inherent feature of non-profits is the “non-distribution constraint”—that is, non-profits 

are not allowed to distribute profits to donors or employees; instead, they must be retained and devoted to 

the social objectives of the non-profits. In this vein, another defining feature of non-profits is that they do 

not have owners. The investors who fund non-profits, through donations, do not have any claim on the non-

profits’ revenues and assets, nor do they have any control rights over the organization. Accordingly, many 

of the governance tools available for for-profits are not available to non-profits. As such, the insights gained 

from the existing literature on corporate governance are unlikely to help us understand how to improve the 

governance of non-profit organizations. 

Yet, understanding what governance mechanisms are available and effective for non-profits is an 

important question for academics and practitioners alike. Indeed, the non-profit sector represents a large 

part of the global economy. For example, the United Nations (2018a) report that non-profit organizations 

account for about one-third of total employment in the social sector. Every year, considerable efforts and 
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large amounts of funds are invested in social and environmental causes aiming to, e.g., decrease maternal 

and infant mortality, reduce the number of malnourished children, provide more and better job opportunities 

for minorities and long-term unemployed, reduce social unrest and violence, or mitigate climate change 

and protect the world’s biodiversity. As such, these organizations constitute a major player in achieving the 

United Nations’ Sustainable Development Goals (SDGs) which include, e.g., ending poverty, reducing 

hunger, promoting healthy lives and well-being, reducing inequalities, promoting the development of 

sustainable cities and communities, and addressing climate change. What is more, the efficient use of funds 

is also important for donors and impact investors who aim to make a difference in this world and maximize 

their funds’ social impact. In sum, understanding what mechanisms are available and effective in improving 

the governance of non-profit organizations is important for the organizations per se, the donors and impact 

investors, as well as society and the natural environment. 

The question of how to improve the governance of non-profits is difficult to answer, both 

theoretically and empirically. From a theoretical perspective, appropriate governance mechanisms need to 

be adopted that take into account the challenges and unique nature of non-profits. From an empirical 

perspective, there are two main obstacles. First, it is difficult to obtain fine-grained microdata on non-profit 

organizations, their governance, as well as their social impact. Second, even if detailed microdata were 

available, the adoption of governance practices is likely endogenous with respect to organizational 

outcomes—that is, unobservables may drive a spurious relationship between the adoption of different 

governance mechanisms and organizational outcomes. Addressing the endogeneity of governance requires 

a source of exogenous variation in the adoption of governance practices.  

To overcome these obstacles, we study the governance of non-profits in the context of a randomized 

governance program implemented in the healthcare sector of the Democratic Republic of Congo (DRC). In 

the DRC, primary healthcare services—and especially maternity and childbirth services—are administered 

in non-profit health centers spread across the country. The randomized governance program we exploit in 

this paper was administered in about 1,000 health centers at the beginning of 2017. Health centers in the 

program were randomly assigned into a treatment group and control group, respectively. While health 
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centers in both groups received funding from the program, only those in the treatment group were subject 

to a “governance treatment”—more precisely, the adoption of a bundle of governance mechanisms (pro-

social incentives, coaching, and auditing). Hence, by design, this randomized governance program provides 

an ideal setup to study how the adoption of governance practices affects health centers’ outcomes (e.g., 

their operating efficiency and social impact), holding everything else (including funding) constant. 

 Using a difference-in-differences methodology, we find that, within a 10-quarter period following 

the treatment, health centers in the treatment group experience significant improvements in both operating 

efficiency (captured by an increase in the number of services per employees) and social performance 

(captured by a reduction in the probability of stillbirths and neonatal deaths, respectively). These findings 

are consistent with our theoretical arguments predicting that the adoption of corporate governance 

mechanisms (in the form of pro-social incentives, coaching, and auditing) is beneficial to non-profits and 

contributes to their ability to achieve their intended social impact.  

We also document that the benefits from the governance treatment are stronger for health centers 

in areas with a low density of health centers. Arguably, the need for governance is higher in low-density 

areas—having fewer peers nearby reduces i) the competition for healthcare services (and the disciplinary 

role thereof), and ii) the potential for knowledge spillovers among health centers (e.g., in terms of sharing 

medical expertise and best practices). 

In auxiliary analyses, we further examine whether funding can serve as a substitute for corporate 

governance. To do so, we compare health centers in- and outside the randomized governance program (we 

refer to the latter group as the “outside group”). Unlike the treatment group (i.e., health centers that receive 

both funding and improved governance) and the control group (i.e., health centers that only receive 

funding), health centers in the outside group receive neither. Accordingly, by comparing the treatment 

group versus the outside group, we can estimate the impact of the combination of ‘funding and governance’ 

on health center outcomes. Similarly, by comparing the control group versus the outside group, we can 

measure the impact of ‘funding as standalone.’ This analysis reveals that funding is not a substitute for 

governance—health centers that only receive funding increase their scale, but do not show improvements 
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in operating efficiency nor social performance. In contrast, health centers that receive both funding and 

governance improve both their scale as well as their operating efficiency and social performance. 

Overall, our results suggest that corporate governance plays an important role in contributing to 

non-profits’ objectives and increasing their social impact. Naturally, we caution that our findings are 

specific to the healthcare sector in a low-income country, and hence need not generalize to the overall non-

profit sector. Nevertheless, studying this specific context is important—it speaks to the effective pursuit of 

one of the United Nations’ SDG, namely the promotion of healthy lives and well-being, especially with 

respect to children health. In the past years, major progress has been made in improving the health of 

millions of people, reducing premature deaths and increasing their life expectancy. In particular, according 

to the World Health Organization (WHO), the mortality rate of children under the age of five decreased 

from 9.3% (i.e., 93 deaths per 1,000 live births) in 1990, to 3.9% in 2017 (WHO 2018). This corresponds 

to a worldwide decline from 12.6 million deaths in 1990, to 5.4 million in 2017. Yet, despite this overall 

progress, stark disparities exist across regions and countries. In particular, Sub-Saharan Africa remains the 

region with the highest under-5 mortality rate in the world, with one child in thirteen dying before their 

fifth birthday—this is fourteen times higher than in high-income countries (WHO 2018). A similar picture 

arises with the mortality rate of infants under one-year old. As Figure 1 shows, the DRC is one of the 

countries with the highest infant mortality rates in the world. An estimated 7% of infants died within the 

first year of their life in the DRC in 2017, compared to 0.4% in France and 0.6% in the USA (United Nations 

2018b). Improving children mortality is of foremost importance, and this study helps inform how corporate 

governance can contribute to this objective. 

----- Insert Figure 1 about here ---- 

In the following, we develop our theoretical arguments, describe the data and methodology, present 

the results, and conclude. 
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2. Theory and hypotheses 

2.1 The nature of non-profit organizations and their governance challenges 

A fundamental distinction between for-profit and non-profit organizations is their primary objective. While 

for-profit organizations aim to maximize firm value, the primary objective of non-profits is to maximize 

social value (with respect to the non-profit’s specific social or environmental objective). Any profit 

generated by the non-profit has to be retained and devoted towards this objective; it cannot be distributed 

to the donors and employees. This “non-distribution” constraint is a defining feature of non-profits (Glaeser 

2003, Hansmann, 1980). It also implies that non-profits do not have owners (i.e., shareholders)—the non-

distribution constraint ensures that the investors who fund non-profits, through donations, have no claim 

on the organization’s profits. As such, the beneficiaries of non-profit organizations are society and the 

natural environment, as opposed to the providers of capital. This key difference between for-profit and non-

profit organizations has important implications for the mitigation of governance challenges. 

First, and in analogy to for-profit organizations, non-profits are subject to potential agency 

conflicts—i.e., the interests of the non-profits may not be aligned with those of their managers (and 

employees, respectively). In turn, this can lead to an inefficient use of the non-profits’ resources, and 

undermine the non-profits’ ability to pursue their social objective. While for-profit organizations can 

mitigate such agency conflicts through, e.g., profit-sharing incentives and equity-based compensation, such 

governance tools are not available to non-profits. Indeed, the non-distribution constraints prevents non-

profit organizations from distributing profits to their managers and employees, nor can they provide equity-

based compensation (as they cannot have shareholders). Moreover, and perhaps more importantly, 

providing incentives based on the organization’s financial performance would defy the organization’s 

purpose—it would align managers’ and employees’ incentives with profit maximization as opposed to the 

maximization of social impact. 

Second, non-profit managers and employees—especially in low-income countries—may suffer 

from a lack of knowledge on how to improve the organization’s operating efficiency and the quality of 
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services. For example, in the context of the health sector in the DRC, the World Health Organization has 

identified several sources of inefficiencies such as lack of strategic and managerial planning, inadequate 

priorities in resource allocation, lack of transparency, lack of managerial competencies, and insufficient 

medical training of health workers (WHO 2015). These sources of inefficiencies are unlikely unique to the 

health sector in the DRC, but rather a common challenge found across sectors and across (low-income) 

countries. 

Taken together, the above obstacles and unique nature of non-profit organizations highlight the 

challenge of designing appropriate governance mechanisms. Moreover, they raise the question of whether 

such governance mechanisms would be effective in improving the non-profits’ operating efficiency and 

their ability to achieve their social objectives.1 

2.2 Improving the governance of non-profit organizations, and the impact on operating efficiency 

and social outcomes 

In the following, we explore the effectiveness of a bundle of governance mechanisms—consisting of pro-

social incentives, coaching, and auditing—for improving the non-profit organizations’ operating efficiency 

and social outcomes. 

Pro-social incentives 

To motivate managers and employees to use the non-profits’ resources efficiently and maximize their social 

impact, donors (and other impact investors) can provide so-called “pro-social incentives.” In contrast to the 

more traditional financial incentives, the direct beneficiary of pro-social incentives is not the manager (and 

employee, respectively) but rather the non-profit organization itself. That is, additional funding is provided 

                                                           
1 Another obstacle, which is specific to non-profits in low-income countries, is that countries may lag behind several 
of the United Nations’ Sustainable Development Goals (SDGs). Indeed, taking the example of the healthcare sector 
in the DRC, the promotion of healthy lives and well-being is a complex issue that not only requires access to effective 
healthcare services, but also access to affordable and clean energy, clean water and sanitation, education, and the 
achievement of several other of the United Nations’ SDGs. Achieving the SDGs is a complex task that likely takes a 
concerted effort by non-profits, for-profits, governments, and society more generally. As such, it is unclear whether 
an improvement in governance practices alone would bring about substantial improvements in non-profit 
organizations’ operating efficiency and the quality of their services. 
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to the non-profit conditional on meeting specific criteria. These criteria may include, e.g., the achievement 

of pre-determined social (or environmental) targets, adherence to specific guidelines and best practices, 

conformity with quality standards, among others.2  

The additional funding, in turn, allows non-profit organizations to, e.g., upgrade their equipment, 

provide training to their employees, extend the scope of their services, etc., all of which ultimately increase 

the organization’s social impact and attractiveness as a workplace. As a result, we expect pro-social 

incentives to motivate non-profit managers and employees both indirectly (i.e., by leveraging their intrinsic 

motivation to obtain additional funding for the non-profit’s cause) and directly (i.e., by providing access to 

better equipment, training opportunities, and employer status), thereby mitigating potential agency issues. 

The argument that pro-social incentives can positively impact individuals’ work behavior echoes 

well with the existing literature on for-profit firms in high-income countries. In particular, recent studies 

have shown that employees across various occupations (e.g., consultants, lawyers, and online workers) are 

willing to forgo financial compensation for the pursuit of “meaningful” work (e.g., Bode and Singh 2018, 

Burbano 2016, Carnahan, Kryscynski, and Olson 2017, Cassar 2019, Cassar and Meier 2018). Moreover, 

evidence from lab and online experiments suggests that pro-social incentives in the form of charitable 

contributions linked to the participants’ work activity can increase their work effort (e.g., Imas 2014, Tonin 

and Vlassopoulos 2015).3 

In sum, we expect that pro-social incentives in the non-profit context—i.e., the prospect of 

obtaining additional funding for the non-profit—are likely to increase managers’ and employees’ 

motivation to undertake the necessary efforts, thereby improving operating efficiency, the quality of 

services, and ultimately the social impact of the non-profit. 

                                                           
2 For example, the pro-social incentives studied in this manuscript—in the context of non-profit health centers in the 
DRC—are administered in the form of a “subsidy bonus” that is awarded based on the health center’s social 
performance (measured by independent experts on the basis of an assessment grid) according to a pre-determined 
formula. For details, see section 3.1. 
3 Relatedly, non-financial benefits awarded to employees (e.g., through employer recognition, social visibility, or 
employee satisfaction programs) are found to motivate employees and improve their productivity (e.g., Ashraf, 
Bandiera, and Jack 2014, Ashraf, Bandiera, and Lee 2014, Flammer and Luo 2017, Gallus and Frey 2016, Gubler, 
Larkin, and Pierce 2017). 
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Coaching and auditing 

In addition to pro-social incentives, we also expect coaching and auditing to enhance non-profits’ operating 

efficiency and social performance. As discussed in section 2.1, an inherent challenge faced by non-profits—

especially in low-income countries—is the shortage of competent managers and well-trained personnel. 

The lack of managerial know-how can lead to, e.g., unrealistic planning, inefficient work deployment, 

inadequate priorities in resource allocation, and overall poor decision-making; all of which are likely to 

result in the inefficient use of the non-profit’s already limited financial resources, inventory, and human 

capital. Given these challenges, we expect the coaching of managers to help improve the non-profit’s 

effectiveness. 

 A similar rationale applies to the coaching of the non-profits’ employees. By training employees 

on best practices, helping them interpret guidelines and follow procedures, demonstrating how they can 

improve their daily tasks and routines, etc., coaching can have a positive impact on employees’ productivity 

and their contribution to the non-profit’s social impact.  

Besides coaching, we also expect auditing to play an important role in improving the operating 

efficiency and social performance of non-profits. Specifically, by conducting audits on a regular basis, 

independent third parties can verify that best practices and protocols are followed, adequate priorities are 

set for the resource allocation, a strategic and managerial plan is developed and pursued, and that the 

organization’s practices and performance are correctly documented.4 In addition, auditors can play an 

important role in providing feedback and recommendations to the organization with respect to its strategic 

planning, management practices, and reporting, among others.5 In sum, we expect non-profit organizations 

to benefit from the expertise of auditors, as they can help transfer best practices and improve the non-

profits’ effectiveness. 

                                                           
4 For example, in the context of the DRC’s healthcare sector, regular visits of independent auditors can ensure that 
general guidelines provided by the WHO are followed (PDSS 2016). In this regard, the WHO provides detailed 
recommendations on maternal and childhood healthcare, describing medical standards and requirements (in terms of 
staff and equipment) for each medical intervention performed at the health centers (WHO 2016). 
5 For instance, auditors of the DRC’s health centers studied in this manuscript provide feedback to the audited health 
centers in order to improve their operations and help them follow best practices (PDSS 2016). 
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Overall, we expect that the governance bundle of pro-social incentives, coaching, and auditing 

(henceforth, “governance mechanisms”) enhances non-profits’ operating efficiency as well as the quality 

of their services and, consequently, their social performance. This motivates the following hypotheses: 

HYPOTHESIS 1. The implementation of governance mechanisms leads to improvements in 

non-profits’ operating efficiency. 

HYPOTHESIS 2.  The implementation of governance mechanisms leads to improvements in 

non-profits’ social performance. 

2.3 Importance of governance mechanisms: the moderating role of the density of peer organizations  

In the previous section, we argued that the adoption of a bundle of governance mechanisms—consisting of 

pro-social incentives, coaching, and auditing—helps i) mitigate the non-profit’s agency conflicts and ii) 

improve information flow and the sharing of valuable knowledge (e.g., with respect to best practices). This, 

in turn, contributes to improving the non-profit’s operating efficiency and social performance. 

These benefits from improved governance are likely to vary depending on the environment in 

which the non-profit operates. In particular—as we argue in this section—they may depend on the number 

of peer organizations located in close proximity of the focal organization (i.e., the “density” of peer 

organizations). There are two main reasons. 

First, information and knowledge are more easily shared when geographic distance is smaller. In 

line with this argument, the existing literature finds that geographic proximity plays an important role in 

facilitating information flow and the diffusion of business practices (e.g., Abrahamson 1991, Forman, 

Goldfarb, and Greenstein 2005, Galaskiewicz and Wasserman 1989). In this vein, non-profit organizations 

that are located closer to their peers are more likely to benefit from knowledge spillovers—i.e., the sharing 

of valuable knowledge and best practices among peers. In turn, this may reduce the need to improve the 

non-profit’s expertise and operational know-how through targeted governance measures. 

Second, non-profit organizations that have many peers in close proximity face higher competitive 

pressure, as their clientele can easily switch to the nearby peers. In this regard, competition can act as a 
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disciplining device that mitigates agency issues—the threat of losing clientele pressures the non-profit’s 

managers and employees to operate more efficiently and deliver higher-quality services, as they may 

otherwise go out of business.6 As such, in areas with a higher density of peers, the disciplinary role of 

competition might reduce the need for governance improvements. 

Taken together, the above arguments imply that the need for governance might be stronger in areas 

with lower density of peers—having fewer peers in close proximity reduces i) the potential for knowledge 

spillovers (e.g., in terms of expertise and best practices) and ii) competitive pressure. Accordingly, we 

expect the benefits from improved governance to be stronger for non-profits in areas with a lower density 

of peers. This leads to the following hypothesis: 

HYPOTHESIS 3. The implementation of governance mechanisms is more effective (in terms 

of improving the non-profit’s operating efficiency and social performance) in areas with a 

lower density of peers. 

2.4 The effectiveness of governance mechanisms vs. financial subsidies: complements or substitutes?   

The above arguments suggest that social incentives, coaching, and auditing serve as effective governance 

mechanisms for non-profits. That being said, governance is only one dimension through which non-profits 

can enhance their social impact. In addition to governance, donors (and other impact investors) can provide 

financial subsidies to the non-profits. In this section, we discuss the potential complementarity (and 

substitutability, respectively) between governance and financial subsidies. 

Financial subsidies can help non-profits alleviate financing constraints and invest in, e.g., the 

upgrading of their equipment, hiring more employees, and extending the scope of their services. 

Accordingly, we expect that the provision of financial subsidies in combination with the implementation of 

governance mechanisms leads to improvements in both i) the non-profit’s scale of operations as well as ii) 

                                                           
6 The argument that competition mitigates agency conflicts—and hence reduces the need for tight governance—has a 
long tradition in the economics literature (e.g., Alchian 1950, Stigler 1958). It traces back to Adam Smith’s argument 
that “monopoly is a great enemy to good management” (Smith 1776, p. 163). Similarly, in their review of the 
governance literature, Shleifer and Vishny (1997) argue that “competition is probably the most powerful force towards 
economic efficiency in the world” (p. 738). 
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the non-profit’s operating efficiency and social performance. As such, financial subsidies and governance 

mechanisms likely serve as complements towards the objective of increasing the non-profit’s overall social 

impact. 

In contrast, the sole provision of financial subsidies (i.e., without improving the non-profit’s 

governance) need not yield improvements along both dimensions. Indeed, given the challenges and unique 

nature of non-profits, the implementation of appropriate governance mechanisms that mitigate agency 

conflicts, foster knowledge transfer, and enhance competence building of managers and employees, are 

essential for improving the operating efficiency and social performance of non-profits. Thus, we expect that 

the sole provision of financial subsidies to non-profits—without improvements in governance—will likely 

increase the scale of the non-profits’ operations, but without improving their operating efficiency nor the 

quality of their services. As such, financial subsidies are unlikely to be substitutes for the implementation 

of governance mechanisms. Overall, the above arguments motivate the following hypothesis: 

HYPOTHESIS 4. Financial subsidies are complements (not substitutes) to the implementation 

of governance mechanisms in non-profit organizations. 

3. Data 

3.1 The PDSS program 

Our baseline sample is obtained from the World Bank program “Projet de Développement du Système de 

Santé” (PDSS) administered in the Democratic Republic of Congo (DRC) as of the first quarter of 2017. 

The aim of the program is to help develop the DRC healthcare system, especially with regard to maternal 

and children’s health.7 

The PDSS program provides subsidies to selected health centers in 13 participating provinces in 

the DRC. (A map of the DRC and its provinces is provided in Figure 2.) The selection was made by a team 

of experts appointed by the World Bank, who assessed the health centers’ suitability for the program.8 The 

                                                           
7 For a detailed description of the PDSS program, see PDSS (2016). 
8 Only health centers registered with the Ministry of Health were considered. Health centers can be public, private, or 
faith-based entities. 
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selected health centers were then randomly assigned into the treatment and control groups.9 While health 

centers in both groups received subsidies from the program, only those in the treatment group received a 

“governance treatment.” This governance treatment consisted of three components: i) auditing by 

independent third parties, ii) coaching of the health center’s employees, and iii) pro-social incentives (i.e., 

the provision of additional funding to the health center conditional on meeting specific social objectives).10 

----- Insert Figure 2 about here ---- 

By design, the PDSS program provides an ideal setup for our study. By comparing health centers 

that are randomly assigned to the treatment versus control group, we are able to identify the impact of 

improved governance on health centers’ operating efficiency and social performance, holding everything 

else—including subsidies—constant. 

A total of 999 health centers were included in the PDSS program, out of which 674 were assigned 

to the treatment group, and 325 to the control group.11 For each health center, we have data for 10 quarters, 

ranging from the first quarter of 2017 (i.e., the quarter in which the PDSS program started) until the second 

quarter of 2019. The dataset includes detailed information on the health centers’ operations (e.g., staff, 

number of consultations, number of births), along with the name and location of each health center.12 

3.2 Outcome variables 

Our objective is to study how the “governance treatment” affects health centers’ outcomes. In the following, 

we describe the outcome variables. 

                                                           
9 The PDSS program refers to the treatment group as “subject group” and the control group as “referee group.” In this 
paper, we deviate from the program’s terminology and—in keeping with the terminology of randomized 
experiments—we simply refer to the two groups as treatment and control groups.  
10 Pro-social incentives are administered in the form of a performance-based financing (PBF) contract. The PBF 
contract provides additional subsidies to the health center conditional on achieving pre-determined social objectives 
(e.g., higher quality of healthcare services). The assessment is conducted by a team of experts on the basis of a 
dedicated assessment grid. At the end of the evaluation, the center receives a score from 0 to 100%. The “subsidy 
bonus” is then computed as follows: i) if the score is below 50%, no subsidy bonus is provided; if the score is between 
50% and 80%, the subsidy bonus is computed as the score × 25% × the initial subsidy; iii) if the score is higher than 
80%, the subsidy bonus is computed as 25% × the initial subsidy. See PDSS (2016) for details. 
11 Selected health centers were treated in 2016 in a pilot-like setting. Since we do not have pre-2017 data, those are 
not included in our analysis. 
12 These data are compiled by the Système National d’Information Sanitaire (SNIS) of the DRC’s Ministry of Health. 
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Health center’s operating efficiency 

We compute a health center’s operating efficiency as the number of primary healthcare services performed 

divided by the number of employees. This measure captures the health center’s labor productivity (i.e., 

output per employee).13 

Health center’s employees 

We use several variables to examine changes in the health center’s staff. First, we use the total number of 

employees working at the health center. Second, we decompose this total into the number of doctors, nurses, 

and administrative personnel, respectively.14 

Volume of healthcare services 

To measure the volume (or “quantity”) of healthcare services, we use the number of primary healthcare 

services performed. Since antenatal care and childbirth are the main services performed at the health 

centers, we also use two other metrics: the number of maternity and childhood healthcare services 

performed, and the number of births. 

Quality of healthcare services 

To measure the quality of healthcare services, we focus on baby mortality at birth. This is a natural metric 

in our context since antenatal care and childbirth are the main services performed at the health centers. 

Baby mortality at birth can occur in two forms: stillbirth and neonatal death. Stillbirth refers to a baby born 

with no sign of life at or after 28 weeks of gestation; neonatal death refers to a baby who dies within the 

first 28 days of life (WHO 2019a, 2019b). We compute the ratio of stillborn babies to the total number of 

births (henceforth “share of stillbirths”), the ratio of neonatal deaths to the total number of births (“share of 

neonatal deaths”), and the complement (“share of live births”). These three ratios allow us to not only assess 

                                                           
13 Health centers in our sample only offer primary healthcare services. Secondary healthcare services are typically 
administered at hospitals, often upon referrals from the health centers. 
14 Doctors are physicians who diagnose, prevent, and treat disease, illness, and injury. Nurses include generalist nurses, 
anesthetists, and midwives. Administrative personnel include technicians, pharmacists, and other administrative staff 
(e.g., accountants, receptionists, and drivers). 
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the quality of the childbirth services per se, but also the quality of antenatal care services. Indeed, medical 

research has shown that antenatal care reduces the likelihood of stillbirth and neonatal death (Adam et al. 

2005, Hollowell et al. 2011). As such, the above measures capture the quality of the main services 

performed at the health centers. 

3.3 Summary statistics 

Table 1 provides summary statistics for the 999 health centers in the PDSS program. All statistics refer to 

the first quarter of 2017 (i.e., the quarter in which the program begins). On average, health centers in our 

sample performed 1,787 primary healthcare services (261 on a per employee basis). The vast majority 

(1,651 out of 1,787) were maternity and childhood healthcare services. As discussed above, antenatal care 

and childbirth are the main services performed at the health centers.  The summary statistics reflect this 

institutional feature of the DRC’s health system. 

----- Insert Table 1 about here ---- 

Other statistics are worth highlighting. The average number of employees is 7.4, consisting mainly 

of nurses and administrative personnel. The average number of births is 60.1, out of which 0.75% are 

stillbirths, and 0.46% neonatal deaths. The average health center receives a subsidy of CDF 43.4K, and 

generates revenues of CDF 376K. Lastly, as can be seen from the bottom panel, the average health center 

is located in a health district of 204,409 inhabitants, and a health area of 11,135 inhabitants.15 

To further illustrate the health centers from our sample, Figure 3 provides pictures featuring three 

of them. 

----- Insert Figure 3 about here ---- 

3.4 Randomization tests 

Our identification strategy relies on the random assignment of health centers to the treatment and control 

                                                           
15 The DRC is partitioned into 516 health districts (also called health “zones”) and 8,504 health areas. The Appendix 
provides a description of the DRC’s health system along with a characterization of the health districts and health areas, 
respectively. 
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groups. Since randomization is a feature of the PDSS program, this requirement should hold by design. 

To empirically assess the validity of the randomization, we can examine the covariate balance prior 

to the treatment—intuitively, if the assignment is truly random, there should be no systematic difference 

between health centers in the treatment and control groups based on pre-treatment characteristics. 

We conduct this analysis in Table 2, where we report the same set of summary statistics as in Table 

1, but separately for the 674 health centers in the treatment group and the 325 health centers in the control 

group. The statistics are again computed in the first quarter of 2017 (i.e., the quarter in which the PDSS 

program starts).16 The last column of the table provides the p-value of the difference-in-means test for each 

covariate. 

----- Insert Table 2 about here ---- 

As can be seen, there is no systematic difference between the treated and control health centers. 

For all covariates, the summary statistics are very similar in economic terms. They are similar in statistical 

terms as well—the difference-in-means is always insignificant with p-values ranging from 0.229 to 0.928.17 

Overall, the evidence in Table 2 confirms the random assignment of health centers. 

This randomization is further illustrated in Figure 4, in which we plot the location of the health 

centers in the treatment group (blue markers) and control group (red markers). As is shown, the PDSS 

program does not span all DRC areas. Importantly, in those areas in which the PDSS program operates, 

there is no apparent imbalance between treated and control health centers. 

----- Insert Figure 4 about here ---- 

                                                           
16 Strictly speaking, the pre- period would be the fourth quarter of 2016 (i.e., the quarter preceding the start of the 
program). However, we do not have access to the pre-2017 data. This nuance is unlikely to matter for our analysis, 
though. When we examine the dynamics of the treatment effect, we find that it takes several quarters for the program 
to bring about significant changes in health center outcomes (see section 5.2). 
17 In particular, it is worth highlighting that there is no significant difference in terms of the subsidies received by the 
health centers (p-value = 0.365). This rules out the possibility that health centers in the treatment group may receive 
more funding from the PDSS program, and that a differential in funding (as opposed to improved governance) would 
explain our results. 
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3.5 Health centers outside the PDSS program (“outside” group) 

As discussed above, our baseline sample consists of 999 health centers that were selected for the PDSS 

program. Out of those, 325 are in the control group (receiving PDSS funding) and 674 in the treatment 

group (receiving PDSS funding and improved governance).  

In auxiliary analyses, we consider a third group of health centers, namely those that are not part of 

the PDSS program. We refer to this group as the “outside group” (i.e., health centers outside the PDSS 

program). By construction, the outside group does not receive any funding nor improved governance from 

the PDSS program. Accordingly, we can use the outside group to examine the relationship between 

financing and governance. Specifically, by comparing the treatment group (that receives funding and 

improved governance) versus the outside group (that receives neither), we can assess the benefits of the 

‘financing and governance’ bundle. Similarly, by comparing the control group (that receives funding) 

versus the outside group, we can assess the effectiveness of ‘financing only’. 

Our dataset covers a total of 5,832 health centers in the outside group. Appendix Table A1 provides 

summary statistics for those. Compared to the 999 health centers in our sample, the “outside” health centers 

are on average smaller (5.4 versus 7.4 employees) and provide a lower volume of services (1,015 versus 

1,787 primary healthcare services performed). 

These differences are not surprising. Indeed, as described in section 3.1, inclusion in the PDSS 

program is not random. (What is random is the assignment to the treatment versus control group within the 

PDSS program.) Hence, a caveat of using the outside group is that we can no longer rely on randomization 

for identification. To mitigate this caveat, in the auxiliary analyses that rely on the “outside group,” we use 

a nearest-neighbor matching in which health centers in the treatment group (and control group, respectively) 

are matched to health centers in the outside group based on a large set of observables. See section 4.2 for 

details. 
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4. Methodology 

4.1 Difference-in-differences specification 

To examine how the governance treatment affects health center outcomes, we use a difference-in-

differences methodology. Our dataset spans 10 quarters, ranging from the start of the PDSS program in the 

first quarter of 2017 (henceforth, “Q1”) until the second quarter of 2019 (“Q10”). 

For each health center and each outcome variable y (e.g., share of stillbirths, share of neonatal 

deaths, operating efficiency), we then compute the change from Q1 until Q10, which we denote by ΔyQ1‒

Q10.18,19 We then estimate the following difference-in-differences specification: 

Δyi,Q1‒Q10 = αp + β × treatmenti + εi (1) 

where i denotes health centers; αp are province fixed effects; treatment is the treatment indicator, which is 

equal to one for health centers in the treatment group (and zero for those in the control group); and ε is the 

error term. We cluster standard errors at the health district level to account for potential dependence of the 

error term at the local level. The coefficient of interest is β, which measures the difference in ΔyQ1‒Q10 

between the treated and control health centers (i.e., the difference-in-differences). In other words, it 

measures the effect of the governance treatment on y accounting for contemporaneous changes in y at 

otherwise similar health centers. 

The inclusion of province fixed effects in regression (1) ensures that we compare treated and control 

health centers within the same province. Note that we do not include control variables. Given the random 

assignment of health centers to the treatment and control groups, health center characteristics are orthogonal 

to the treatment (see section 3.4) and hence need not be included. Nevertheless, in robustness tests, we show 

that our results are very similar if we control for health center characteristics (see section 5.1). 

                                                           
18 Whenever y is a ratio (e.g., the share of stillbirths), Δy represents the difference in the ratio from Q1 to Q10; 
whenever y is a level (e.g., the number of employees), Δy represents the percentage change in y from Q1 to Q10 
(denoted by %Δy in the tables, see section 5).  
19 In section 5.2 we examine the dynamics of the treatment effect. To do so, we compute Δy for increasing time 
intervals on a quarterly basis (i.e., ΔyQ1‒Q2 , ΔyQ1‒Q3, …, ΔyQ1‒Q9, ΔyQ1‒Q10). 
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4.2 Analysis of the outside group 

In our baseline analysis, we estimate regression (1) with the 999 health centers in the PDSS program (674 

in the treatment group, 325 in the control group). In auxiliary analyses, we estimate variants of regression 

(1) in which—instead of comparing treatment group versus control group—we compare i) treatment group 

versus outside group and ii) control group versus outside group. In the following, we describe how we 

adjust our empirical setup to conduct both comparisons. 

Treatment group versus outside group 

By comparing health centers in the treatment group (i.e., health center that receive both PDSS funding and 

improved governance) with health centers in the outside group (i.e., health centers that receive neither), we 

can examine how the combination of financing and governance affects health center outcomes. 

In principle, we could conduct this analysis by estimating a variant of regression (1) in which we 

use the outside group (5,832 health centers) in lieu of the control group. The coefficient β would then 

measure the difference in ΔyQ1‒Q10 between health centers in the treatment group and outside group. Such 

analysis might be misguided, though. Since selection into the PDSS program is not random, health centers 

in the outside group need not provide a valid counterfactual. Symptomatic of this issue is the lack of 

covariate balance between the two groups. Indeed, as we noted in section 3.5, health centers in the outside 

group differ from those in the PDSS program along several dimensions. 

To mitigate this caveat, we use a nearest-neighbor matching—that is, for each of the 674 health 

centers in the treatment group, we match the nearest (i.e., most similar) health center out of the pool of 

5,832 health centers in the outside group. The matching is done in two steps. First, we require that the 

matched health center be located in the same province as the treated health center. Second, out of the 

remaining candidates, we select the nearest neighbor based on the health center characteristics in Appendix 

Table A1 (measured in Q1). The nearest neighbor is the one with the lowest Mahalanobis distance to the 



20 

treated health center along the matching characteristics.20 

This matching procedure ensures that the matched health centers from the outside group are as 

similar as possible as the treated health centers ex ante (i.e., at the time the PDSS program starts). To 

compare outcomes in the treatment versus outside groups, we can then estimate a variant of regression (1), 

using the 674 treated health centers and the 674 matched health centers from the outside group (i.e., the 

regression has 1,348 observations).  

Control group versus outside group 

Another relevant comparison is between health centers in the control group (i.e., health center that receive 

PDSS funding, but are not subject to the governance treatment) and health centers in the outside group. By 

comparing the two groups, we can examine how financing as standalone (i.e., without governance 

improvements) affects health center outcomes. 

 To conduct this analysis, we use the same nearest-neighbor matching as above, but applied to the 

control group. That is, for each of the 325 health centers in the control group, we select the nearest neighbor 

among the pool of 5,832 health centers in the outside group. We then estimate another variant of regression 

(1), using the 325 health centers form the control group and the 325 matched health centers from the outside 

group (i.e., the regression has 650 observations). 

5. Results 

5.1 Impact of the governance treatment on health center outcomes 

Main results 

Table 3 presents our main results for the various dependent variables introduced in section 3.2. The 

estimates are obtained from regression (1) using the 999 health centers in the PDSS program. In columns 

(1) and (9)-(11), where the dependent variable y is a ratio, Δy represents the difference in y from Q1 to Q10. 

                                                           
20 Formally, the Mahalanobis distance δ between treated health center i and candidate health center j is given by δ = 
[(Xi – Xj)’ Σ-1 (Xi – Xj)]½, where X is the vector of matching characteristics and Σ the corresponding covariance 
matrix. 
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In columns (2)-(8), the dependent variable y is a level, %Δy represents the percentage change in y from Q1 

to Q10. 

----- Insert Table 3 about here ---- 

As can be seen from column (1), operating efficiency increases significantly following the 

governance treatment. The coefficient of 93.1 (p-value = 0.004) implies that the number of primary 

healthcare services per employee increases by 93.1. Given a pre-treatment average of 266.8 (Table 2), this 

corresponds to a 34.9% increase in operating efficiency. This finding is consistent with Hypothesis 1, 

predicting that improved governance leads to higher operating efficiency.  

In columns (2)-(8), we unpack this change in operating efficiency by examining changes in the 

numerator (number of services performed) and denominator (number of employees). In terms of the 

denominator, we find that, following the treatment, health centers significantly reduce their administrative 

staff—the number of administrative employees decreases by 9.9% (p-value = 0.083)—while there is 

virtually no change in the number of doctors and nurses.21 In terms of the numerator, we find that the level 

of services performed increases, but not significantly so.22 Overall, this finer analysis suggests that the 

efficiency gains are derived mainly from a reduction in administrative overhead. 

In columns (9)-(11), we find that the quality of healthcare services increases significantly following 

the treatment. Specifically, we find that the share of stillbirths decreases by 0.35 percentage points (p-value 

= 0.002), and the share of neonatal deaths by 0.28 percentage points (p-value = 0.049). (Correspondingly, 

the share of life births increases by 0.62 percentage points, p-value = 0.004.) These are large effects in light 

of the baseline probabilities. Indeed, the pre-treatment share of stillbirths is on average 0.8 percentage points 

(i.e., 0.8% of the total number of births, see Table 2). Hence, a decrease by 0.35 percentage points 

corresponds to a 43.8% reduction in the probability of stillbirth. Similarly, since the pre-treatment share of 

neonatal deaths is on average 0.48 percentage points, a decrease by 0.28 percentage points corresponds to 

                                                           
21 If at all, the number of doctors and nurses increases slightly by 1.3% (p-value = 0.413) and 0.1% (p-value = 0.993), 
respectively. 
22 The number of primary healthcare services increases by 13.4% (p-value = 0.608), the number of maternal and 
childhood healthcare services by 6.9% (p-value = 0.787), and the number of births by 12.8% (p-value = 0.449). 
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a 58.3% reduction in the probability of neonatal death. Overall, these results are consistent with Hypothesis 

2, predicting that improved governance leads to higher social performance. 

Robustness 

The regressions in Table 3 do not include control variables. As discussed in section 4.1, controls need not 

be included given the random assignment of health centers to the treatment and control groups. 

Nevertheless, in Appendix Table A2, we re-estimate our baseline regressions, controlling for i) the subsidies 

received by the health center and ii) the size of the health center (measured by the number of employees) 

in Q1. Doing so accounts for the possibility that differences in PDSS subsidies or size may confound the 

treatment effect. As can be seen—and not surprisingly given the randomization—our estimates are very 

similar to before. 

5.2 Dynamics of the treatment effect 

Next, we examine the dynamics of the governance treatment. To do so, we re-estimate regression (1), but 

instead of computing changes in outcomes over a 10-quarter horizon (i.e., ΔyQ1‒Q10), we compute changes 

in outcomes for increasing time intervals on a quarterly basis (i.e., ΔyQ1‒Q2 , ΔyQ1‒Q3, …, ΔyQ1‒Q9, ΔyQ1‒Q10). 

The results are presented in Table 4. Each estimate in the table is obtained from a different 

regression, depending on the outcome variable (columns) and time horizon (rows). As can be seen, the 

benefits from improved governance take a few quarters to materialize. The first tangible effect is observed 

in Q5, when the reduction in administrative overhead becomes significant. In contrast, the improvements 

in the quality of healthcare services take longer to materialize. It is only as of Q6-Q7 that the birth mortality 

statistics start showing significant improvements. These patterns seem reasonable. Arguably, adjusting 

overhead costs takes less time than improving the quality of birth-related practices. 

----- Insert Table 4 about here ---- 

5.3 Density of health centers in the same health district 

In Table 5, we examine how the treatment effect varies depending on the density of health centers in the 
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health district, measured as the number of health centers per capita (i.e., the number of health centers 

divided by the health district’s population). 

 ----- Insert Table 5 about here ---- 

To conduct this analysis, we augment regression (1) by interacting treatment with two dummy 

variables indicating whether the number of health centers per capita is below (low # of health centers) and 

above the median (high # of health centers), respectively, in the health center’s health district. As is shown, 

we find that our results are large and significant for health centers in in low-density districts, while they are 

small and insignificant for health centers in high-density districts.23 This is in line with Hypothesis 3, 

predicting that the benefits from improved governance are stronger in areas with a lower density of peer 

organizations. 

5.4 Relationship between funding and governance 

In the analysis so far, we compared health centers in the treatment group (i.e., health centers that receive 

both PDSS funding and improved governance) versus health centers in the control group (i.e., health centers 

that only receive PDSS funding). By doing so, we were able to identify the impact of the governance 

treatment, holding everything else (including funding) constant. 

Effectiveness of funding and governance 

In Table 6, we use the “outside” group in lieu of the control group. That is, we now compare health centers 

in the treatment group versus health centers in the outside group (i.e., health centers that receive neither 

PDSS funding nor improved governance). This comparison allows us to examine how the combination of 

both funding and governance affects health center outcomes.24 

                                                           
23 The difference between the two coefficients in significant in columns (1) and (5) (with p-values of 0.076 and 0.004, 
respectively), it is marginally insignificant in columns (9) and (10) (with p-values of 0.181 and 0.121, respectively) 
and it is insignificant in column (11) (with p-value of 0.272). Since we are relying on subsets of the data to identify 
cross-sectional differences, we caveat that this analysis has lower power compared to our baseline. 
24 As discussed above, health centers in the outside group differ from health centers in the treatment group along 
several dimensions. To match health centers from the treatment group to otherwise similar health centers from the 
outside group, we use the nearest-neighbor matching methodology described in section 4.2. 
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----- Insert Table 6 about here ---- 

As can be seen, we find again that operating efficiency (column (1)) and the quality of healthcare 

services (columns (9)-(11)) significantly improve following the treatment. The economic magnitudes are 

stronger than in Table 3.25 What is more, we find that health centers significantly increase the scale of their 

operations—the number of employees increases by 19.1% (p-value = 0.022), the number of primary 

healthcare services by 76.4% (p-value = 0.001), the number of maternal and childhood healthcare services 

by 70.3% (p-value = 0.003), and the number of births by 63.0% (p-value = 0.000).26 This suggests that 

funding i) amplifies the benefits from improved governance (in terms of both operating efficiency and 

quality of healthcare services), and ii) contributes to increasing the scale of the health centers. 

Effectiveness of funding alone 

In Table 7, we consider another variant in which we compare health centers in the control group versus 

health centers in the outside group. Since the control group receives PDSS funding, and the outside does 

not, this comparison allows us to examine how funding as standalone (i.e., without governance 

improvements) affects health center outcomes.27 

----- Insert Table 7 about here ---- 

 As is shown, we find that funding as standalone leads to increases in the scale of the health center’s 

operations—the number of employees increases by 25.0% (p-value = 0.001), the number of primary 

healthcare services by 33.5% (p-value = 0.087), the number of maternal and childhood healthcare services 

by 34.3% (p-value = 0.075), and the number of births by 28.7% (p-value = 0.003)—but does not bring 

about significant improvements in operating efficiency (column (1)) nor in the quality of healthcare services 

                                                           
25 In particular, the number of primary healthcare services per capita increases by 98.1 (compared to 93.1 in Table 3); 
the share of live births increases by 0.75 percentage points (compared to 0.62 percentage points in Table 3); the share 
of neonatal deaths decreases by 0.43 percentage points (compared to 0.28 percentage points in Table 3). The only 
exception is the share of stillbirths, where we observe no noticeable difference—it decreases by 0.33 percentage points 
(compared to 0.35 percentage points in Table 3). 
26 Note that, unlike in Table 3, we do not observe a significant decrease in the number of administrative employees in 
column (5). This likely reflects the increase in the scale of the health centers’ operations. As they increase their overall 
staff (column (1)), they are less likely to significantly reduce their administrative employees. 
27 Again, we match health centers from the control group to otherwise similar health centers from the outside group, 
using the nearest-neighbor matching methodology described in section 4.2. 
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(columns (9)-(11)).  

Taken together, the results from Tables 3, 6, and 7 suggest that i) governance alone increases 

operating efficiency and social performance, but not the scale of the health centers (Table 3); ii) funding 

alone increases the scale of the health centers, but does not improve operating efficiency nor social 

performance (Table 7); iii) the combination of funding and governance leads to improvements in both the 

scale of the health centers, as well in health centers’ operating efficiency and social performance (Table 6). 

As such, these results show that funding is not a substitute for good governance. Instead, they complement 

each other in improving the health centers’ social impact, in line with Hypothesis 4. 

6. Discussion and conclusion 

How can non-profit organizations improve their governance in order to maximize their intended social and 

environmental impact? This question is of foremost importance not only for the non-profits themselves (as 

well as their donors and impact investors), but also for society and the natural environment—in short, 

improving the governance of the non-profit sector is important from both an economic and societal 

perspective. 

In a nutshell, our main theoretical argument is that the joint implementation of pro-social 

incentives, coaching, and auditing helps mitigate key challenges faced by non-profits (e.g., by fostering 

knowledge transfer, enhancing competence building, mitigating the non-profit’s agency conflicts), thereby 

improving the non-profits’ operating efficiency and social performance.  

To test our theoretical arguments, we exploit a randomized governance program conducted in the 

DRC’s healthcare sector. The program was administered in about 1,000 non-profit health centers that were 

randomly assigned into a treatment and control groups. While health centers in both groups received 

financial subsidies from the program, only those in the treatment group were subject to the “governance 

treatment” (consisting of pro-social incentives, coaching, and auditing). As such, this randomized program 

provides an ideal setup to study how the adoption of governance mechanisms affects health centers’ 

outcomes, holding everything else (including financial subsidies) constant. 
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We find that the governance treatment leads to i) a significant increase in the number of services 

performed per employee, and ii) a significant reduction in the share of stillbirths and neonatal deaths. These 

findings indicate that corporate governance plays an important role in improving non-profits’ operating 

efficiency and social performance, respectively. 

We further document that the effect of the governance treatment is stronger in areas with a lower 

density of health centers. Arguably, the benefits from improved governance are higher in these areas—

having fewer peers within close proximity reduces i) the potential for knowledge spillovers (e.g., in terms 

of expertise and best practices) and ii) the disciplinary role of competition.  

Finally, we find that financial subsidies are no substitute for governance improvements. Health 

centers that only receive financial subsidies increase their scale, but do not show improvements in operating 

efficiency nor in the quality of their services. In contrast, health centers that receive both financial subsidies 

and better governance improve both their scale as well as their operating efficiency and the quality of their 

services. This suggests that financial subsidies and corporate governance operate as complements towards 

the objective of increasing the non-profit’s overall social impact. 

To the best of our knowledge, this study is the first to examine how improvements in corporate 

governance affect non-profit organizations. In this regard, our study is related to the large literature that 

examines how corporate governance affects for-profit organizations (e.g., Aguilera et al. 2016, Tirole 

2006). In the for-profit context, shareholders (or owners, more generally) adopt governance mechanisms to 

align managers’ interest with the objective of profit maximization. The non-profit context is fundamentally 

different. Non-profits do not have shareholders (nor owners, more generally), nor do they aim to maximize 

profits. Instead, their objective is to maximize social impact. Our study sheds light on how corporate 

governance operates in this fundamentally different context. 

In addition, our study contributes to the literature that examines the social performance of i) for-

profit organizations (e.g., Eccles, Ioannou, and Serafeim 2014, Flammer 2015, King and Lenox 2001), ii) 

for-profit organizations in collaboration with non-profits and non-governmental organizations (e.g., 

Ballesteros and Gatignon 2019, Cabral et al. 2019), and iii) hybrid organizations (e.g., Battilana and Dorado 
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2010, Cobb, Wry, and Zhao 2016, Jay 2013, Pache and Santos 2013, Quélin, Kivleniece, and Lazzarini 

2017).28 Our study complements this line of work by exploring how the governance of non-profit 

organizations contributes to their social impact and the attainment of the United Nations’ SDGs.29 

Moreover, our study examines an underexplored institutional context: Africa, and more specifically 

the DRC in Sub-Saharan Africa. While most of the insights from the corporate governance literature have 

been obtained by studying organizations in developed and emerging countries, much less is known about 

(for-profit and non-profit) organizations in developing countries. Yet, understanding how to improve the 

governance of these organizations—and the implications for operating efficiency and social performance—

is crucial in order to promote their development and the attainment of the United Nations’ SDGs. 

Our study calls for future research. First, our findings are specific to the healthcare sector in a low-

income country (namely, the DRC). In this regard, a fruitful avenue for future research is to examine 

whether our findings have external validity across sectors and countries, including higher-income countries. 

Arguably, the challenges faced by non-profit organizations in higher-income countries are similar but likely 

less severe than in low-income countries. As such, the effectiveness of the governance bundle considered 

in this study might differ. Future research may find it worthwhile to explore and characterize these 

differences. Second, a limitation of the PDSS program is that the “governance treatment” is administered 

through a bundle of governance mechanisms (i.e., pro-social incentives, coaching, and auditing), and hence 

we cannot separate between them. Accordingly, another exciting avenue for future research would be to 

“un-bundle” the governance bundle and examine how individual governance mechanisms contribute to the 

non-profits’ social impact. 

Lastly—and perhaps most importantly—our findings have important implications for practice. 

Every year, considerable efforts and large amounts of funding are invested by non-profit organizations in 

social and environmental causes aiming to achieve the seventeen SDGs of the United Nations (e.g., ending 

                                                           
28 Hybrid organizations are organizations with a dual mission that combines social and financial objectives. 
29 In this regard, our study also contributes to the growing literature that examines how management theory can be 
applied to address societal grand challenges (e.g., Berrone et al. 2016, George et al. 2016, Vakili and McGahan 2016). 
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poverty, reducing hunger, promoting healthy lives and well-being, reducing inequalities, addressing climate 

change, protecting life on land and below water). The insights of this study help inform non-profit 

organizations, as well as their donors and impact investors, about the governance mechanisms that are 

available and effective in achieving the non-profits’ objectives and maximizing the social impact of the 

funds invested. 

Appendix 

Structure of the DRC’s health system 

This appendix provides a brief description of the structure of the DRC’s health system.30 The health system 

of the DRC is organized in three levels (central, provincial, and operational): 

 At the central level (also referred to as “national level”), the Ministry of Health develops health 

policies and health standards. It plays a normative role, regulating and supporting the provincial 

health divisions. 

 At the provincial level (also referred to as “intermediate level”), each province has a provincial 

ministry of health with its own provincial health division. Provincial health divisions are mainly 

responsible for the technical supervision and logistic support of health districts (at the operational 

level). They also manage the provincial hospital as well as other provincial health structures. 

 At the operational level, the DRC is divided into 516 health districts (also called “health zones”) that 

cover a population of roughly 100,000 to 200,000. Each health district is administered by a health 

district management team (“équipe cadre de la zone”) that manages a network of health centers and 

the district hospital. Health districts are further divided into 8,504 health areas. Each health area 

contains approximately one health center.  

                                                           
30 For a more detailed description, see WHO (2015). 
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Figure 1. Infant mortality rate 

 

Notes. Infant mortality rate is measured by the number of deaths of infants under one-year old per 1,000 births alive. 
Source: United Nations Inter-Agency Group for Child Mortality Estimation (https://childmortality.org/data). 
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Figure 2. Institutional context―The Democratic Republic of Congo and its provinces 
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Figure 3. Examples of health centers 

 

 

 

Source: Bluesquare. 
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Figure 4. Location of treatment and control health centers 
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Table 1. Summary statistics 

Obs. Mean Median Std. Dev.

Panel A. Health centers statistics

Primary healthcare services per employee 999 260.81 200.29 245.18

Employees 999 7.39 6 6.94

    Doctors 999 0.08 0 0.41

    Nurses 999 3.67 3 4.98

    Administrative 999 3.63 3 3.48

Primary healthcare services 999 1,787 1,537 1,309

    Maternal and childhood healthcare services 999 1,651 1,400 1,199

Births 999 60.09 53 41.28

    Stillbirths (in %) 999 0.75 0 1.51

    Neonatal deaths (in %) 999 0.46 0 1.23

    Live births (in %) 999 98.78 100 2.23

Revenues (in CDF 1,000) 999 376.36 194.89 580.49

Subsidies (in CDF 1,000) 999 43.40 0.00 188.02

Panel B. Population statistics

Population in center’s health area 999 11,135 9,508 7,734

Population in center’s health district 999 204,409 181,565 80,683
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Table 2. Randomization tests 

 
Notes. All variables are recorded in the first quarter of 2017. The last column reports the p-value of the difference-in-means test 
comparing treated and control health centers. *, **, and *** denotes significance at the 10%, 5%, and 1% level, respectively.

Obs. Mean Median Std. Dev. p -value

(diff. in means)

Panel A. Health centers statistics

Primary healthcare services per employee Treated 674 266.83 197.69 253.33 0.604

Control 325 248.33 203.50 227.23

Employees Treated 674 7.49 6 6.58 0.649

Control 325 7.19 6 7.65

    Doctors Treated 674 0.09 0 0.41 0.702

Control 325 0.07 0 0.42

    Nurses Treated 674 3.78 3 3.90 0.346

Control 325 3.45 3 6.69

    Administrative Treated 674 3.62 3 3.65 0.928

Control 325 3.66 3 3.09

Primary healthcare services Treated 674 1,850 1,567 1,378 0.316

Control 325 1,655 1,470 1,142

    Maternal and childhood healthcare services Treated 674 1,709 1,427 1,253 0.343

Control 325 1,532 1,357 1,070

Births Treated 674 62.64 55 42.66 0.241

Control 325 54.80 51 37.76

    Stillbirths (in %) Treated 674 0.80 0 1.57 0.229

Control 325 0.66 0 1.39

    Neonatal deaths (in %) Treated 674 0.48 0 1.26 0.701

Control 325 0.44 0 1.19

    Live births (in %) Treated 674 98.73 100 2.27 0.343

Control 325 98.90 100 2.13

Revenues (in CDF 1,000) Treated 674 365.16 177.93 581.07 0.578

Control 325 399.59 249.07 579.49

Subsidies (in CDF 1,000) Treated 674 48.82 0.00 199.61 0.365

Control 325 32.16 0.00 161.07

Panel B. Population statistics

Population in center’s health area Treated 674 11,090 9,491 6,377 0.896

Control 325 11,227 9,847 9,988

Population in center’s health district Treated 674 201,829 181,565 73,925 0.716

Control 325 209,760 177,275 93,047
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Table 3. The impact of improved governance on health center outcomes 

 
Notes. For each dependent variable we compute the change between the initial quarter (Q1) and the tenth quarter (Q10) after the treatment. When the dependent variable is a ratio—
i.e., in columns (1) and (9)-(11)—Δy represents the difference in y from Q1 to Q10. When the dependent variable is a level—i.e., in columns (2)-(8)—%Δy represents the percentage 
change in y from Q1 to Q10. In column (1), the units are in number of primary healthcare services per employee; in columns (9)-(11), the units are in percentage points. Standard errors 
are clustered at the health district level. *, **, and *** denotes significance at the 10%, 5%, and 1% level, respectively.

Health center

operating

efficiency

Δ Primary %Δ Emp. %Δ Doctors %Δ Nurses %Δ Admin. %Δ Primary %Δ Maternal %Δ Births Δ Share of Δ Share of Δ Share of 

healthcare employees healthcare and childhood live births stillbirths neonatal

services per services healthcare deaths

employee services

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Treatment 93.075*** -0.085 0.013 0.001 -0.099* 0.134 0.069 0.128 0.621*** -0.345*** -0.276**

(31.022) (0.089) (0.016) (0.075) (0.056) (0.261) (0.253) (0.169) (0.209) (0.108) (0.138)

Province fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.198 0.055 0.018 0.046 0.028 0.162 0.155 0.080 0.021 0.016 0.017

Observations 999 999 999 999 999 999 999 999 999 999 999

Health center employees Volume of healthcare services Quality of healthcare services
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Table 4. Dynamics 

 
Notes. This table presents variants of the regressions in Table 3, in which different time intervals (from Q1 – Q2 until Q1 – Q10) are used to compute changes in the dependent variable. 
Each coefficient is obtained from a different regression. Standard errors are clustered at the health district level. *, **, and *** denotes significance at the 10%, 5%, and 1% level, respectively.

Health center

operating

efficiency

Δ Primary %Δ Emp. %Δ Doctors %Δ Nurses %Δ Admin. %Δ Primary %Δ Maternal %Δ Births Δ Share of Δ Share of Δ Share of 

healthcare employees healthcare and childhood live births stillbirths neonatal

services per services healthcare deaths

employee services

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Treatment 12.867 -0.026 0.012 0.006 -0.045 -0.094 -0.111 -0.105 0.113 -0.035 -0.078

(Δ Q1 ‒ Q2) (19.724) (0.064) (0.008) (0.045) (0.030) (0.196) (0.192) (0.140) (0.169) (0.126) (0.117)

Treatment 10.618 -0.028 0.013 -0.001 -0.041 -0.112 -0.147 -0.170 0.171 -0.015 -0.156

(Δ Q1 ‒ Q3) (25.628) (0.059) (0.010) (0.041) (0.031) (0.192) (0.184) (0.125) (0.192) (0.138) (0.108)

Treatment -6.064 0.015 0.014 0.037 -0.035 0.003 -0.043 -0.004 -0.005 0.026 -0.021

(Δ Q1 ‒ Q4) (28.691) (0.071) (0.010) (0.054) (0.034) (0.229) (0.219) (0.158) (0.176) (0.138) (0.090)

Treatment 2.106 -0.022 0.006 0.041 -0.069* 0.028 -0.020 -0.027 0.351 -0.179 -0.172

(Δ Q1 ‒ Q5) (30.014) (0.068) (0.014) (0.063) (0.039) (0.191) (0.185) (0.149) (0.216) (0.152) (0.128)

Treatment 2.760 0.042 0.011 0.104 -0.073* 0.079 0.034 0.000 0.201 -0.165 -0.036

(Δ Q1 ‒ Q6) (34.077) (0.083) (0.012) (0.065) (0.043) (0.218) (0.208) (0.162) (0.234) (0.136) (0.133)

Treatment 45.171 -0.021 -0.005 0.059 -0.075* 0.120 0.084 0.086 0.358* -0.192 -0.167

(Δ Q1 ‒ Q7) (32.000) (0.066) (0.014) (0.053) (0.044) (0.217) (0.208) (0.164) (0.202) (0.130) (0.120)

Treatment 27.349 -0.014 -0.004 0.080 -0.089* 0.031 -0.008 0.051 0.406* -0.350** -0.056

(Δ Q1 ‒ Q8) (34.870) (0.085) (0.015) (0.063) (0.051) (0.229) (0.218) (0.178) (0.222) (0.137) (0.143)

Treatment 82.690** -0.056 0.004 0.052 -0.112** -0.000 -0.050 0.007 0.546*** -0.335*** -0.212

(Δ Q1 ‒ Q9) (37.829) (0.087) (0.016) (0.069) (0.056) (0.232) (0.224) (0.173) (0.189) (0.113) (0.132)

Treatment 93.075*** -0.085 0.013 0.001 -0.099* 0.134 0.069 0.128 0.621*** -0.345*** -0.276**

(Δ Q1 ‒ Q10) (31.022) (0.089) (0.016) (0.075) (0.056) (0.261) (0.253) (0.169) (0.209) (0.108) (0.138)

Health center employees Volume of healthcare services Quality of healthcare services
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Table 5. Density of health centers in the same health district 

 
Notes. This table presents variants of the regressions in Table 3, interacting treatment with two dummy variables—low # of health centers and high # of health centers, respectively—
indicating whether the health center is located in a health district with below-median (and above-median, respectively) number of health centers per capita. Standard errors are clustered 
at the health district level. *, **, and *** denotes significance at the 10%, 5%, and 1% level, respectively.  

Health center

operating

efficiency

Δ Primary %Δ Emp. %Δ Doctors %Δ Nurses %Δ Admin. %Δ Primary %Δ Maternal %Δ Births Δ Share of Δ Share of Δ Share of 

healthcare employees healthcare and childhood live births stillbirths neonatal

services per services healthcare deaths

employee services

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Treatment 110.577*** -0.089 0.023 0.026 -0.138** 0.143 0.089 0.128 0.776*** -0.399*** -0.377***

× Low # of health centers (35.556) (0.102) (0.017) (0.084) (0.058) (0.301) (0.292) (0.193) (0.189) (0.115) (0.112)

Treatment 21.819 -0.067 -0.028 -0.102 0.063 0.100 -0.015 0.130 -0.010 -0.125 0.134

× High # of health centers (41.613) (0.097) (0.032) (0.072) (0.064) (0.338) (0.326) (0.196) (0.557) (0.154) (0.450)

Province fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.202 0.055 0.023 0.048 0.042 0.162 0.156 0.080 0.027 0.017 0.024

Observations 999 999 999 999 999 999 999 999 999 999 999

Health center employees Volume of healthcare services Quality of healthcare services
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Table 6. Treatment group vs. “outside” group 

 
Notes. This table presents variants of the regressions in Table 3, except that the treatment group is compared to the “outside” group (in lieu of the control group). Health centers from 
the outside group are matched to health centers in the treatment group using the nearest-neighbor matching described in section 4.2. Standard errors are clustered at the health district 
level. *, **, and *** denotes significance at the 10%, 5%, and 1% level, respectively. 

  

Health center

operating

efficiency

Δ Primary %Δ Emp. %Δ Doctors %Δ Nurses %Δ Admin. %Δ Primary %Δ Maternal %Δ Births Δ Share of Δ Share of Δ Share of 

healthcare employees healthcare and childhood live births stillbirths neonatal

services per services healthcare deaths

employee services

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Treatment vs. outside 98.125*** 0.191** -0.008 0.221*** -0.022 0.764*** 0.703*** 0.630*** 0.753** -0.325** -0.428*

(26.170) (0.082) (0.015) (0.067) (0.046) (0.234) (0.230) (0.135) (0.312) (0.156) (0.223)

Province fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.180 0.085 0.015 0.067 0.041 0.156 0.149 0.126 0.023 0.017 0.018

Observations 1,348 1,348 1,348 1,348 1,348 1,348 1,348 1,348 1,348 1,348 1,348

Health center employees Volume of healthcare services Quality of healthcare services
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Table 7. Control group vs. “outside” group 

 
Notes. This table presents variants of the regressions in Table 6, except that the control group (in lieu of the treatment group) is compared to the “outside” group. Health centers from 
the outside group are matched to health centers in the control group using the nearest-neighbor matching described in section 4.2. Standard errors are clustered at the health district 
level. *, **, and *** denotes significance at the 10%, 5%, and 1% level, respectively.

Health center

operating

efficiency

Δ Primary %Δ Emp. %Δ Doctors %Δ Nurses %Δ Admin. %Δ Primary %Δ Maternal %Δ Births Δ Share of Δ Share of Δ Share of 

healthcare employees healthcare and childhood live births stillbirths neonatal

services per services healthcare deaths

employee services

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Control vs. outside -38.789 0.250*** -0.013 0.193*** 0.071 0.335* 0.343* 0.287*** 0.330 -0.137 -0.193

(53.040) (0.070) (0.013) (0.058) (0.045) (0.193) (0.190) (0.094) (0.368) (0.183) (0.257)

Province fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.170 0.103 0.034 0.077 0.068 0.305 0.313 0.189 0.024 0.019 0.032

Observations 650 650 650 650 650 650 650 650 650 650 650

Health center employees Volume of healthcare services Quality of healthcare services
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Table A1. Summary statistics for the “outside” group 

Obs. Mean Median Std. Dev.

Panel A. Health centers statistics

Primary healthcare services per employee 5,832 146.86 83.66 378.89

Employees 5,832 5.39 4 6.97

    Doctors 5,832 0.22 0 0.82

    Nurses 5,832 2.84 2 4.71

    Administrative 5,832 2.33 2 2.81

Primary healthcare services 5,832 1,015 459 1,619

    Maternal and childhood healthcare services 5,832 945 436 1,496

Births 5,832 26.91 13 41.68

    Stillbirths (in %) 5,832 0.53 0 1.93

    Neonatal deaths (in %) 5,832 0.31 0 1.65

    Live births (in %) 5,832 99.17 100 2.88

Panel B. Population statistics

Population in center’s health area 5,832 11,918 9,495 8,700

Population in center’s health district 5,832 215,158 194,315 94,966
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Table A2. Robustness 

 

Notes. This table presents variants of the regressions in Table 3, including as controls log(subsidies) and log(size) in the initial quarter (Q1). Size is the number of employees at the 
health center. Standard errors are clustered at the health district level. *, **, and *** denotes significance at the 10%, 5%, and 1% level, respectively. 

Health center

operating

efficiency

Δ Primary %Δ Emp. %Δ Doctors %Δ Nurses %Δ Admin. %Δ Primary %Δ Maternal %Δ Births Δ Share of Δ Share of Δ Share of 

healthcare employees healthcare and childhood live births stillbirths neonatal

services per services healthcare deaths

employee services

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Treatment 89.697*** -0.078 0.012 0.007 -0.098* 0.140 0.073 0.139 0.605*** -0.340*** -0.265*

(29.873) (0.081) (0.016) (0.069) (0.056) (0.239) (0.232) (0.145) (0.214) (0.109) (0.142)

Log(subsidies) 6.816 0.007 0.002 0.001 0.004 0.027 0.029 0.001 0.028 -0.003 -0.024

(8.493) (0.012) (0.003) (0.011) (0.005) (0.029) (0.029) (0.018) (0.039) (0.024) (0.024)

Log(size) 42.344 -0.647*** -0.017 -0.487*** -0.142*** -1.102*** -1.081*** -0.743*** 0.302** -0.185** -0.117

(26.595) (0.068) (0.017) (0.051) (0.038) (0.274) (0.269) (0.150) (0.126) (0.073) (0.081)

Province fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.207 0.351 0.022 0.268 0.071 0.290 0.285 0.237 0.027 0.020 0.020

Observations 999 999 999 999 999 999 999 999 999 999 999

Health center employees Volume of healthcare services Quality of healthcare services


