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Analyzing the Determinants of Project Success:  

A Probit Regression Approach 

 

1. This regression analysis aims to ascertain the factors that determine development project 

outcome. It is intended to complement the trend analysis in the performance of ADB-financed 

operations from IED’s project evaluations and validations. Given the binary nature of the project 

outcome (i.e., successful/unsuccessful), a discrete choice probit model is appropriate to empirically test 

the relationship between project outcome and a set of project and country-level characteristics.  

 

2. In the probit model, a project rated (Y) successful is given a value 1 while a project rated 

unsuccessful is given a value of 0. Successful projects are those rated successful or highly successful. 

The probability 𝑝𝑖 of having a successful rating over an unsuccessful rating can be expressed as: 
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where Φ is the cumulative distribution function of a standard normal variable which ensures 0≤ 𝑝𝑖 ≤ 1,     

𝒙 is a vector of factors that determine or explain the variation in project outcome and 𝛽 is a vector of 

parameters or coefficients that reflects the effect of changes in 𝒙 on the probability of success. The 

relationship between a specific factor and the outcome of the probability is interpreted by the means 

of the marginal effect which accounts for the partial change in the probability.
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 The marginal effects 

provide insights into how the explanatory variables change the predicted probability of project success. 

 

3. The development project outcome is determined by several factors—some are complex and 

unobservable. These are the elements of vector 𝒙 representing the independent variables in the model. 

Table 1 describes the variables, including how each was specified in the econometric model. The 

project-level characteristics include: (i) timing of loan approval; (ii) type of lending modality; (iii) 

estimated project cost and environmental safeguard classification (as proxies for project complexity); 

(iv) indicators of project administration (i.e., percentage of loan amount cancelled, percentage of cost 

overrun, and implementation delay); (v) sector classification; and (vi) a dummy category based on year 

of approval to control for unobserved time effects (e.g., improvement in the system over time, in 

general). Other project-level characteristics that indicate the quality of project management (e.g., staff 

information, quality at entry of projects, and other project administration variables) were not included 

due to lack of data. 

 

4. Project performance also depends on the conditions in the country in which the project is being 

implemented. The most important of these are the economic and policy environment as well as the 

political stability of a country. To control for these country-level effects, gross domestic product 

averaged over the project implementation period is included to account for the economic environment, 

an average corruption perceptions index to account for the policy environment, and a political stability 

index for the political environment. The regional location of a development project is included to 

control for regional differences that may affect the probability of project success but which are not 

captured by the country-level variables. 

 

5. The probit regression analysis includes a sample of 586 projects validated by IED from 2000 to 

2015.
 3

 The sample consists of project completion report validation reports (PVRs) and project or 

                                                
1
 The inverse standard normal distribution of the probability is modeled as a linear combination of predictors. See W.H. Greene. 

2011. Econometric Analysis, Prentice Hall. 7th ed. Upper Saddle River, New Jersey, USA. 

2
  The interpretation of the coefficients in probit regression is not as straightforward as the interpretations of linear or logit 

regression coefficients. These coefficients relate the change in the z-score or probit index to a one-unit change in the predictor. 

3
  A total of 638 project completion reports were validated by IED from 2000 to 2015. However, only 586 projects were included 

in the regression analysis. Of the 52 projects not included, 26 were approved before 1990 (country-level data are sparse in 

years before 1990), 9 projects have a regional classification (no country-specific data), while 17 projects (mostly in Pacific 

developing member countries) were dropped because of missing data.  



2 Analyzing the Determinants of Project Success: A Probit Regression Approach 

 

program performance evaluation reports (PPERs) evaluated using a four-category system of rating 

projects. A project is rated successful based on an aggregated assessment of four evaluation criteria: 

relevance, effectiveness, efficiency, and sustainability. Since 2012, these have been weighted equally. 

For the purpose of this regression analysis, equal weighting was retroactively applied to projects that 

were validated before 2012. The descriptive statistics of the variables used in the econometric analysis 

are shown in Table 2. 

 

Table 1. Description of the Variables Used in the Model 

Variable Description 

Dependent Variable  

Project Success Rating A binary variable that takes a value of 1 if the project is rated successful or highly successful 

and 0 otherwise 

Independent Variables  

Project Characteristics  

Timing of Loan Approval
a
 A dummy binary variable that takes a value of 1 if the project is approved during the 

months of November and December, and 0 if otherwise  

Estimated Project Cost Includes government counterpart financing, the ADB loan, and cofinancing ($ million) 

Loan Amount Cancelled Percentage of the approved loan amount 

Cost Overrun Percentage of the estimated project cost: (actual project cost - estimated project 

cost)/estimated project cost 

Implementation Delay In years 

Lending Modality
b
 A dummy binary variable that takes a value of 1 for an investment-based (project) and 0 for 

a policy-based (program) 

Environmental Safeguards
c
 A dummy categorical variable that takes a value of 1 if a project is classified under a 

specified category and 0 otherwise. The categories are A, B, C, and FI. The base category is 

A. 

Sectors
d
 A dummy categorical variable that takes a value of 1 if a project is classified under a 

specified sector and 0 if otherwise. The sectors are (i) core infrastructure (the base sector), 

which includes transport, energy, ICT, and water and other urban infrastructure services; (ii) 

agriculture, natural resources and rural development;  

(iii) education; (iv) finance; (v) health; (vi) industry and trade; (vii) public sector 

management; and (viii) multisector. 

Regional Location A dummy categorical variable that takes a value of 1 if a project is located in a specified 

Asian region and 0 otherwise. The regions are (i) East Asia (base region),  

(ii) Central and West Asia, (iii) Pacific Asia, (iv) South Asia, and (v) Southeast Asia. 

Year of Loan Approval A dummy categorical variable that takes a value of 1 if a project is approved within the 

specified years of approval and 0 otherwise. The period groupings are 1990-1996, 1997-

2003, and 2004-2013.  The base period is 1997-2003. 

Country Characteristics  

Gross Domestic Product Natural log of the gross domestic product (GDP), averaged over the project implementation 

period 

Corruption Perceptions Index
e
 

Corruption perceptions index averaged over the project implementation period 

Political Stability Index
f
 Political stability index averaged over the project implementation period 

a
 A disproportionate number of loan approvals taking place toward the end of the year. 

b
 Activities which have both investment and policy components, such as sector development programs and multisector 

operations, are classified as “programs” to avoid double counting. 

c
 ADB classifies projects with environmental risks in three categories: A (high risk), B (medium risk), and C (low or no risk). A 

separate category exists for investment of funds through a financial intermediary with unknown risk at the initial stage. 

d
 The sector classification follows the 2014 ADB project classification system. Only the primary sector classification is included in 

the regression analysis to avoid double counting. 
e
 The Corruption Perceptions Index produced by Transparency International is based on expert opinions of public sector 

corruption. A poor score is an indication of prevalent bribery, lack of punishment for corruption, and public institutions that 

don’t respond to citizens’ needs. 

f
 The Political Stability and Absence of Violence/Terrorism Index measures perceptions of the likelihood of political instability 

and/or politically-motivated violence, including terrorism. It is one of the six aggregate worldwide governance indicators (WGIs) 

based on 31 underlying data sources reporting the perceptions of governance of a large number of survey respondents and 

expert assessments worldwide. For details, see D. Kaufmann, A. Kraay and M. Mastruzzi. 2010. The Worldwide Governance 

Indicators: A Summary of Methodology, Data and Analytical Issues. World Bank Policy Research Working Paper No. 5430 

(http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1682130).  
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Table 2. Descriptive Statistics of the Variables Used 

Variable Mean 
Standard 

Deviation 
Minimum Maximum 

     Project Success Rating 0.640 0.480 0 1 

Project characteristics 

    Timing of Loan Approval (Nov-Dec) 0.536 0.499 0 1 

Estimated Project Cost ($ million) 170.510 312.015 3 4020 

Loan Amount Cancelled (%) 0.150 0.224 0 0.9988 

Cost Overrun (%) 0.049 0.139 0 1 

Implementation Delay (years) 1.263 1.314 0 7.41 

Lending Modality (project) 0.792 0.406 0 1 

Environmental Safeguards 

    
Category A (base category) 0.249 -- 0 1 

Category B 0.449 0.498 0 1 

Category C 0.283 0.451 0 1 

Category FI 0.019 0.136 0 1 

Not Classified
a 

0.139 0.347 0 1 

Sectors 

 

. 

  Core Infrastructure (base sector) 0.394 -- 0 1 

Agriculture, Natural Resources and Rural 

Development 0.196 0.397 0 1 

Education 0.097 0.297 0 1 

Finance  0.102 0.303 0 1 

Health 0.046 0.210 0 1 

Industry and Trade 0.041 0.198 0 1 

Public Sector Management 0.090 0.287 0 1 

Multisector 0.032 0.177 0 1 

Year of Loan Approval 

    
1990-1996 0.224 0.417 0 1 

1997-2003 (base period) 0.491 -- 0 1 

2004-2013 0.285 0.452 0 1 

Regional Classification 

    
East Asia (base region) 0.152 -- 0 1 

Central and West Asia 0.230 0.421 0 1 

Pacific  0.043 0.202 0 1 

South Asia 0.254 0.436 0 1 

Southeast Asia 0.321 0.467 0 1 

Country characteristics 

    GDP (LN $ million)
b
 12.169 2.308 5.03 16.44 

Corruption Perception Index
c
 2.595 0.677 0.40 5.30 

Political Stability index
d
 

-0.875 0.873 -2.67 1.27 

      GDP = gross domestic product 

a
 These are development projects approved from 1990-1996 (82 projects). 

b
 GDP, purchasing power parity (PPP), constant 2011 international $, Source: World Development Indicators; 

http://data.worldbank.org/indicator/NY.GDP.MKTP.PP.KD (accessed 19 November 2015).  

c
  Source: Transparency International, http://www.transparency.org/research/cpi.  The regression analysis used the 1995-

2011 score for uniformity in scale. The score relates to perceptions of the degree of corruption as seen by business people 

and country analysts, and ranges from 10 (highly clean) to 0 (highly corrupt).  

d
  Source: www.govindicators.org (accessed 19 November 2015). The estimate of this governance index ranges from 

approximately -2.5 (weak) to +2.5 (strong) performance 

Source: Independent Evaluation Department.  

 

http://data.worldbank.org/indicator/NY.GDP.MKTP.PP.KD
http://www.transparency.org/research/cpi
http://www.govindicators.org/
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6. The estimation results of the probit model are presented in Table 3.
4

 Overall, the 

performance—in terms of the probability of successful rating at completion—of development projects 

approved in 2004-2013 is better than the performance of projects in earlier years as indicated by the 

positive and highly significant coefficient of the 2004-2013 category of “year of loan approval” 

variable. The average marginal effects suggest that, on average, the predicted probability of success of 

projects approved in 2004-2013 (70%) is 10 percentage points higher than those approved in 1997-

2003 (60%). The overall performance of project loans was found to be significantly better than that of 

policy-based (program) loans at the 5% significance level. The average predicted probability of success 

for project loans (67%) is 14 percentage points higher than for program loans (53%). 

 

Table 3. Probit Regression Results 

Variables Coefficients 

Robust 

Standard 

Errors 

P>|z| 

Average 

marginal 

effects
5
  

P>|z| 

Project Characteristics 

     
Timing of Loan Approval (Nov-Dec)  -0.357 0.123 0.004*** -0.104 0.004*** 

Estimated Project Cost ($ million) -5.37E-05 0.0003 0.839 

  Loan Amount Cancelled (%) -2.456 0.299 0.000*** -0.708 0.000*** 

Cost Overrun (%) -0.407 0.463 0.379 

  Implementation Delay (years) 0.0234 0.047 0.616 

  Lending Modality (project) 0.464 0.195 0.017** 0.141 0.020** 

Environmental Safeguards 

     
Category B -0.411 0.277 0.137 -0.110 0.110 

Category C -0.563 0.328 0.086* -0.154 0.072* 

Category FI 0.052 0.549 0.925 

  
Sectors 

     Agriculture, Natural Resources and 

Rural Development 0.058 0.172 0.736  

 Education 0.448 0.252 0.076* 0.122 0.058* 

Finance  -0.252 0.231 0.275 
 

 Health 0.425 0.298 0.153 
 

 Industry and Trade -0.193 0.308 0.531 

  Public Sector Management 0.365 0.284 0.898 

  Multisector 0.364 0.335 0.277 

      Year of Approval 

     1990-1996 0.171 0.213 0.423 0.050 0.418 

2004-2013 0.371 0.160 0.020** 0.105 0.016** 

Country characteristics 

     GDP ($ million) 0.103 0.041 0.012** 0.030 0.011** 

Corruption Perceptions Index -0.119 0.115 0.298 -0.034 0.299 

Political Stability Index 0.252 0.106 0.018** 0.073 0.016** 

Constant 0.259 0.687 0.706 

  
Number of Observations 586     

Pseudo  𝑅2
  0.2170 

    
Percentage of Correctly Classified 74.91%         

Note: *=significant at 10%, **=significant at 5%, ***=significant at 1% 

                                                
4
  In general, the sign of the coefficients is consistent with the variables that have a priori expectations except for implementation 

delay and corruption perceptions index which has a positive and negative sign respectively (both of  which are highly 

statistically insignificant).  A likelihood-ratio test rejected the hypothesis that the coefficients are jointly zero. Likewise, the 

model passed the specification and goodness-of-fit tests and correctly classified about 75% of the sample.  
5
  Marginal effects are changes in response for a change in a covariate (predictor). The average marginal effect is computed using 

the sample values of the other predictors. On dummy variables, the average marginal effect is the average discrete change 

from the base level. 
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7. Among the country-level variables
6

 considered, the average GDP and average political stability 

index—indicative of a country’s economic and political conditions, are positive and statistically 

significant at the 5% significance level. This clearly suggests that economic condition and political 

stability significantly affect the likelihood of success of a development project in a country.  

  

8. After controlling for country-specific features and partly unobservable time effects, the project-

level characteristics that were found to have a significant effect on the probability of project success are 

the timing of loan approval, percentage of loan amount cancelled, environmental safeguards, and 

projects classified under the education sector. Of particular interest is the timing of loan approval. Its 

average marginal effect—highly significant at the 1% significance level—suggests that projects whose 

loans were approved in November and December are 10 percentage points less likely to be rated 

successful at completion. The average predicted probability of success for these projects is 59% 

compared with 69% for projects approved in January-October. 

 

9. ADB-financed projects with a high percentage of the loan amount cancelled are significantly 

less likely to be rated successful at the 1% significance level. The average predicted probability of the 

success of projects, assuming full disbursement, is 75%. If 20% of the loan amount is cancelled, this 

reduces the average predicted probability of success to 60%, if 30% is cancelled this drops to 52%.  

10. With regard to the environmental safeguard classification, regression estimates indicate that 

Category A projects perform better than Category B and C projects despite the high environmental risks 

and possibly the complex nature of Category A projects. In particular, Category A projects are 15 

percentage points more likely to be rated successful at completion than Category C projects at the 10% 

significance level. The average predicted probability of success for Category A projects is 75% 

compared with 65% for Category B and 60% for Category C projects.
7

 Of the 586 projects included in 

the analysis, 64 were categorized as A (high environmental risks) and these had a success rate of 84%; 

263 projects were categorized as B (medium risks) with a 62% success rate; and 166 projects (28%) 

were categorized as C (low or minimal risks) with a 57% success rate.
8

   

 

11. Overall, the regression results show that projects in the core infrastructure sector do not yield 

statistically significant higher success rates than those in non-infrastructure sectors. In fact, education 

projects performed significantly better than infrastructure projects at the 10% significance level. The 

average predicted probability of success for education projects is 74%, 12 percentage points higher 

than that for projects in the core infrastructure sector (62%). 

                                                
6
  The Government Effectiveness Index (WGI) was initially considered as a control variable for a country’s state of governance but 

is highly correlated with the Corruption Perception Index. Other control variables—e.g., developing member country (DMC) 

and income-level country classification—were also considered in the estimations. The results of likelihood-ratio tests, however, 

show that these are jointly not statistically different from zero, indicating no explanatory power on the probability of success. 

The regional classification variable is not presented in the results as it is statistically insignificant individually but is jointly 

significant from zero. 
7
  While only the difference in average marginal effects between Category A and C projects is statistically significant at the 10% 

significance level, that between Category A and B is close to statistically different from zero at 10% (actual is 11%).     

8
  We also conducted a test of proportion (proportion of projects rated successful) and a test of means (on actual continuous 

ratings) allowing for unequal variance (Welch’s t-test). These tests revealed that differences between Category A and B and 

between Category A and C are statistically different from zero at the 1% significance level.   

 


