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I. Introduction
1.1 The proposed program is the second phase of a multiphase operation that aims at increasing learning outcomes of all primary school students and improving the internal efficiency of the education system. The first phase focused on developing the curriculum for students from grade 3 to 6, and improving access to preschool and primary education in the interior. This second phase will continue developing the curriculum of the last two years of primary education, and improving access to better schools and teachers in the interior. 
1.2 This study has the objective of developing an ex-ante economic evaluation of the design for Second Basic Education Improvement Program, Phase II, which should contribute with the measurement of the returns, efficacy and feasibility of the program. For that, the study adopts the benefit– cost analysis methodology which compares the situation with program, under different scenarios, with the situation without program.

1.3 Following this methodology we intent to identify and quantify those benefits that recognize origin in the execution of this program in terms of contributing to its goals of improving access and quality of education.  Those benefits will be compared with the costs resulting from the execution under the areas of investment and associated recurrent costs.

1.4 Benefit-Cost analysis (BCA) in support of educational investment is an important tool to inform decisions on the types and amounts of educational investments. The outcomes of these analyses will contribute to increasing and justifying the need for spending on education in Suriname. 
1.5 The Terms of References requested the following activities: 
a. Travel to Suriname to collect the data and meet relevant parties.
b. Conduct a project benefit-cost analysis, estimating the cost per beneficiary, including the direct service costs and the administrative costs. Synthetic Cohort Analysis to determine the lost for repetition and dropout.

c. Based on international literature on economic returns to investments in education, estimate the benefits of the project, including improvements in the cognitive development of students and changes in lifetime earnings.
d. Realize a benefit-cost analysis of the project, contrasting the situation with and without project. The analysis should be presented in a report in Bank format, including detailed information on the calculation of the IRR and the NPV, what beneficiaries were included, and a sensitivity analysis.

1.6 This paper will be organized in three chapters. The first one will provide a brief overview of the methodology used for the benefit-cost analysis, the methodological limitations and the assumptions made in the study. In this chapter we will introduce the discount rate utilized and a justification for this decision will be provided.

1.7 The second chapter will introduce the implementation and program execution costs; it will distinguish those incremental costs that are generated by the program.

1.8 The third chapter will introduce the economic return to the project. The economic return will be represented by the benefit to cost ratio, the net present value of benefits and costs, and the estimated time required for recuperating the investments, considering the assumptions made for the analysis of this program. The economic return will be subject to a sensitivity analysis, which will allow investigating the behavior of the model under different scenarios and with it, the strength of the results.

1.9 The analysis of this program is an approximation to the benefits obtained based on the assumptions made. When data is not available for the country due to the lack of research, we will use results and evidence from comparable countries (such as those from the Caribbean) to inform the analysis. 

1.10 Finally, given that the literature review has not shown any examples where shadow prices were applied to Suriname, we assume that they have not been developed yet; therefore we decided to use market prices as a good proxy to evaluate inputs and the use of resources generated by the program.

II. Assumptions and Methodology

2.1 This study includes an economic analysis focusing on the perceived benefits and costs associated with this particular investment project, not the overall investment of the sector as a whole. To decide whether this particular education project is something in which society should spend its scarce resources, the project economic analysis should include a rate of return estimate. As our project creates skills that lead to higher earnings, the additional remunerations generated by the project can be used as an estimate of project returns. 

2.2 Furthermore, if the project generates significant efficiency gains by reducing repetition or increasing promotion rates in response to improved curricula, better learning spaces, and others, then the cost saving might constitute a good measure of project benefits.

2.3 The purpose of project analysis is to assess the results of different potential projects. In this case, a comparison will be done between two scenarios: one with project versus one without project. The cost benefit analysis allows the determination, based on the values assigned to each of the impacts, of the costs (negative impacts) and the benefits (positive impacts) originated in each of the situations (again: one scenario with program, and one without program). 

2.4 Once the costs and expected benefits of an investment project have been measured and discounted at an appropriate rate of interest, there are three ways of presenting the results: first by means of a benefit- cost ratio; second, calculating the net present value of the project; and third, estimating the internal rate of return of the investment. The benefit-cost ratio (B/C) measures the ratio of discounted future benefits to discounted costs at a particular rate of interest; the net present value (NPV) of a project is the present value of net benefits (benefits-costs); and the internal rate of return (IRR), the most popular measurement, is the rate of interest that equates the discounted present value of expected benefits to the present value of project’s costs. For the IRR, the present value of expected benefits:
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2.5 and the present value of costs:
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2.6 are equal, or in other words the rate of interest at which the difference between discounted benefits and costs is zero. The benefit to costs ratio is: 
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2.7 The main difference between these three forms of measuring benefit-cost is that the first two calculations depend upon an assumed rate of interest whereas the internal rate of return of an investment is independent of any assumptions about interest rates and simply shows the rate of interest that equates costs and benefits. 

2.8 For the purposes of assessing the Surinamese project, we propose to use the Benefit-Cost Analysis (BCA) methodology. In practical terms, BCA of investments in human capital usually measures benefits by the additional earnings received by participants for furthering their education and tax revenues differentials governments get. In other circumstances, benefits may be measured as averted costs: that is, monetary costs to society averted as a result of the intervention, such as foregone profit for dropout students.

2.9 How much of the observed earning differentials of educated workers is actually the result of their education? Some studies done in the USA with a sample of identical twins confirm earlier findings of a strong relationship between education and earnings when family background and innate ability are constant (Ashenfelter and Rouse, 1998, reported in OECD, 2000:51). This study finds that roughly two thirds of earnings differentials of educated workers can be explained by their education rather than by other factors such as ability. As a result many authors have multiplied the earning differential by 0.66 as an estimate of benefits measurement and they call this the “ability adjustment” or alpha coefficient”
. 

2.10 The actual value of the coefficient is still a matter of debate. Other researchers support the idea that education simply acts as a filter or screening device for the labor market, which means that the important thing for the student is not what he or she learns during the education process but whether or not he or she emerges with a certificate at the end of it (Arrow 1973, cited by Woodhall 2004). Under this theory education provides certification of the natural abilities, aptitudes and attitudes of students, which employers then use in selecting workers for highly-paid jobs. The value of this hypothesis is that education affects attitudes as well as imparts knowledge and that it develops latent abilities as well as creates new skills.

2.11 There is an entire new wave of research that claims that there are some indirect benefits of education. Under this theory, the agreement is that social rates of return calculated from earnings data represent underestimations of the total returns to education
.

2.12 Although Governments do have to set priorities between investment in human capital and improvement in physical infrastructure, such decision is rarely made on the basis of rate of return comparisons. Another comparison is between education and other forms of human capital investment, which as the previous one is rarely made in practice. One reason is that in both cases it is difficult to measure indirect benefits and spillovers to society, so called externalities. The most common social discount rate (SDR) used for human capital investment is around 10 percent. The interpretation of this rate is based on the concept that the costs of an investment has to be incurred in the present in order to obtain income in the future, and the expectation of getting money in the future is worth less in the present than receiving a corresponding amount in the present. At the rate chosen, a sum invested at 10% will double itself in just over 7 years, this means that at this rate a dollar promised in 7 years is worth only half as much today. The higher the SDR, the lower is the present value of money expected at a future date.

2.13 The assumed SDR can vary substantially among researchers and international organizations. JPAL (2011) assumes a discount rate of 5%, for example, while the Inter-American Development Bank recommends a rate of 12%. Whatever the standard applied we will perform a sensitivity analysis with a range of SDR that will allow comparing results with other studies. 

III. Benefit-Cost Analysis 
3.1 All benefit-cost analysts agree that all benefits, internal or external, direct or indirect, tangible or intangible, should ideally be included. Not only we have to consider the direct benefit associated with the monetary value of the output, also the external effects of the programs as it can alter the physical production possibilities of other agents or the satisfactions that consumers can get from given resources. To value the benefits we use market prices. 
1. Components 1. Improve student learning outcomes 
3.2 This program aims to support the Ministry of Education, Culture and Science (MOESC) in establishing a Basic Education Cycle and improving its quality and efficiency by developing a new and updated curriculum for pre‑primary, primary and junior secondary education. In Phase II, the program will finance: curriculum development Grades 7-8; curriculum development for reading Grades 4-8. The component also includes training teachers of targeted groups for all the grades and subjects that are being developed. In addition, the component will finance the development and distribution of textbooks and learning materials for the same grades. Finally Component I will finance didactic materials (Grades 1-8) and the development of e-content for all subjects and grades. The analysis is done at the national level. By the end of the program, the following is expected: a decrease in repetition rate in 25% in grades 3 through 8
 (this is about a 3 to 4 percentage points drop), maintaining constant the dropout rate and increasing correspondingly the promotion rate by grade. 
3.3 Ex–ante analysis. The evaluation will consist of establishing a monetary value to the benefit-cost ratio of the program. The costs for the intervention will be compared with the benefit measure as the value of reducing repetition and increasing the completion rate. The comparison will take place using the results of a synthetic cohort analysis and comparing different scenarios. 
3.4 Results. Based on the school statistics for public and denominational schools provided by the MOECD, a synthetic cohort analysis was calculated for grades 3 through 8 (primary education) with the results shown in Table 1.

	Table 1: Analysis of synthetic cohort
	w/o

program
	With 25%
	With 20%

	a. Enrollment in grade 3 (grade 1 in the old system)
	1,000
	1,000
	1,000

	b. Promotion to grade 9. Proxy for primary graduates 
	460
	491
	486

	c. Promotion to grade 9 w/o repeating
	169
	232
	218

	d. Total drop-outs
	511
	498
	500

	e. Total student-years
	5,308
	5,294
	5,305

	f. Student-years for students that are promoted to grade 9 
	3,224
	3,324
	3,311

	g. Average # of years needed to complete School for those that finish grade 8
	 7.00
	6.76
	6.81

	h. Average # of years attended by drop-outs
	4.08
	3.96
	3.99

	i. Student -years required to produce one student promotion to grade 9
	11.53 
	10.77
	10.92

	j. Input/output ratio (measure of "wastage")
	1.921
	1.7954
	1,8194

	k. Percent of enrollments that are promoted to 9th grade
	46.05%
	49.15%
	48,59%


3.5 Cohort Analysis. The number of students that finish 8th grade without repeating is calculated in the synthetic cohort analysis using each year the enrollment of those who have not repeated any grade:
E155,0 = P144 + R155  where R155=0
Therefore, 

P155 = E155,0  * PR155  
and so forth, where:

E155,0
Enrollment in grade 5, year 2015 for those who have never repeated grade
P144 
Promoted to grade 4 in 2014 with no repetition

R155
Repeaters of grade 5 in 2015

PR155
Promotion rate from grade 5, year 2015.

For better understanding see Excel spreadsheet attached.
3.6 Calculation of the Transition Rates for the Whole Country. To calculate the synthetic Cohort Analysis we need first to have the number of students enrolled by grade and the number of repeaters by grade for two consecutive years. With this information we calculate the transition rates:

a. Repetition rate by grade and year t:  r(g, t) = repeaters (g, t+1)/ enrollment (g, t)

b. Promotion rate (g, t): P (g, t) =  [enrollment (g+1, t+1) – repeaters (g+1, t+1)]/ enrollment (g, t) 

c. Dropout rate by grade and year t: D(g, t) = 1 – [r(g, t) + P(g, t)]

3.7 With the information of the previous paragraph we proceed to estimate the synthetic cohort applying the rates to an enrolment of 1000 students. The synthetic cohort is built as follows:

a. 1st Grade example 2010: 3.5% repetition rate; 93.9% promotion rate; and 2.63% drop-out rate

i. Year 2010 apply the rates to a thousand entrants, example: 35 repeaters; 939 promoted; and 26 dropouts

ii. Year 2011: apply the same rates to the 35 repeaters: 1 repeater, 33 promoted and 1 dropout

iii. Year 2012: apply the same rates to 1 repeater: 0 repeater; 1 promoted; 0 dropout

b. 2nd Grade example 2011: 1.07% repetition; 95.98% promotion; 2.95% dropout

i. Year 2011 apply the rates to 939 promoted from 1st grade without repeating: 10 repeaters; 901 promoted and 28 drop-out.

ii. Year 2012: same rates applied to the 33 promoted from 1st grade after repeating one year plus the repeaters from 2nd grade, this is 33+10=43; this gives us 1 repeaters; 41 promoted; and 1 dropout

iii. Year 2013: same rates applied to the 1 promoted from 1st grade after repeating two years plus the repeater from 2nd grade, this is 1+1=2; this gives us 0 repeaters; 2 promoted; and 0 drop-out

c. 3rd Grade example 2012: 1.09% repetition; 95.5% promotion; 3.41% drop-out

i. Year 2012 apply the rates to 901 promoted from 1st grade without repeating: 10 repeaters; 860 promoted and 31 drop-out.

ii. Year 2013: same rates applied to the 41 promoted from 2nd grade after repeating one year plus the repeaters from 3rd grade, this is 41+10=51; this gives us 1 repeaters; 49 promoted; and 2 dropout

iii. Year 2014: same rates applied to the 2 promoted from 2nd grade after repeating two years plus the repeater from 3rd grade, this is 2+1=3; this gives us 0 repeaters; 3 promoted; and 0 drop-out.

3.8 And so forth until we finish with 6th grade. After that we construct a summary table of dropouts by grade and by year. We have the total for all grades for each year and we multiply this total times the number of years, from 1 to 8 or 9 nine. This gives us the drop-outs students per year and the total number of students-years lost for this reason. In the same way we calculate the number of students promoted in 6 years, those graduated in 7 years and so forth, calculating the number of students-years taken for graduation. 
3.9 Estimation of Benefits. The measure of wastage, shows that the system loses around 92% of effort in inefficiencies ((11.53-6)/6). The annual value of wastage can be measured in different ways; in this case the approach taken starts with an estimate of the annual cost to Government of Suriname (GOS) of a primary student. It is assumed that the GDP per capita for 2013 is US$9,826, and 5% of it goes to primary education giving a cost per year of US$491 per student. Table 1 shows that, on average, a 6 year cycle takes 11.53 years to complete, an extra 5.53 years than necessary. If we consider that the program will improve efficiency by only 7%  ((11.53-10.77)/10.77) as a consequence of reducing 25% the percentage of repetition rate while maintaining constant the dropout rate; and recognizing that in the public system there are 11,900 students in 1st grade, then the benefit will be US$4,407,874 per year.
3.10 The cohort analysis without program renders 460 promotes (proxy for graduates from grade 8). With program and with a 25% decrease in the repetition rate, this number increases to 369, it is a difference of 31 students finishing grade 8 every 1000 students. This number taken to the total number of student enrolled in 3rd grade (11,900), gives 369 more graduates per year. The benefit is then the number of graduated from senior secondary, those are 40% of those graduated from junior secondary (369*32%*40%=47) with an earning that is the difference between senior secondary wages and none education. ($1129-$635=$494). To that gain we added those who go to MULO and graduate (369*32%-47=71) with an earning of $847-$635=$212. And those graduated from primary constitute the difference (369-71-47=251) with an earning of $706-$635=$71.
	Table 2: Media Monthly Earnings US$
	
	
	
	

	US$
	Urban Coast
	Rural Coast
	Interior
	Diference w/no educ
	Students

graduated
	Benefit

per year

	None education
	635
	706
	564
	 0
	
	

	Compl. Primary
	706
	706
	706
	71
	251
	231,383

	Lower Sec
	847
	787
	847
	212
	71
	195,075

	Senior Sec
	1129
	1129
	1340
	494
	47
	303,041

	TOTAL
	
	
	
	
	369
	729,500


3.11 Using table 2 for the median monthly earnings, the increase in the number of students finishing 8th grade renders an annual benefit to society of US$729,500.

3.12 An alternative benefit is the gain to society of avoiding dropouts as measured by the decrease in the percentage of entrants that do not finish 8th grade.  The cohort analysis shows that without program the percentage of entrants that do not finish 8th grade nationwide is 53.95%. With program, assuming a reduction of repetition rate in 25%, the proportion is 50.85%. This is a modest 3.10 percentage points increase in those who receive the diploma. Multiplying this percentage times the number of students in the system in a given year and the cost to society of a dropout from primary, estimated in US$1,335, makes the last benefit considered in Component I equal to US$2,872,040 per year, but we are not considering this gain here since we are maintaining dropouts constant. The stream of benefits is shown in the Table 3, after the 6th year.
	Table 3: Benefits for different gains to society

	Benefits for Westage reduction
	4,407,874

	Benefits for more graduations
	729,500

	Benefits for reduction in dropouts
	0

	Total Benefits for better efficiency
	5,137,374


3.13 Estimation of Costs. The estimated cost refers to the financial cost to the GOS of the intervention in Components 1.  Table 4 shows the cost per year including: interest accrued per year, annual principal payment and outstanding debt by the end of the year, all of this for the first six years of schooling. This was calculated considering a four year grace period, 20 year loan and a nominal interest rate of 1.20% including spread, LIBOR adjustable every three months. This table is for the 6th year of the loan, the complete table follows.
	Table 4: Costs items
	2019

	Outstanding debt at the beginning of the year
	11,403,406

	Interest accrued
	136,841

	Annual repayment instalment
	674,776

	Principal repayment
	537,935

	Outstanding debt at the end of the year
	10,865,471

	Total cost per year
	674,776


3.14 The flow of resources (costs and benefits) for the first 6 years is as in Table 5. After year 2020 costs, benefits and consequently stream of resources are the same until the end of the loan.
	Table 5: Stream of costs and benefits for the first six years 

	
	2015
	2016
	2017
	2018
	2019
	2020

	Outstanding debt at beginning of the year
	0
	3,000,000
	6,236,000
	9,510,832
	11,934,962
	11,403,406

	Interest accrued
	0
	36,000
	74,832
	114,130
	143,220
	136,841

	Annual repayment instalment
	0
	0
	0
	0
	674,776
	674,776

	Principal repayment
	0
	0
	0
	0
	537,935
	537,935

	Outstanding debt at the end of the year
	3,000,000
	6,236,000
	9,510,832
	11,934,962
	11,403,406
	10,865,471

	Total costs
	3,000,000
	3.200,000
	3,200,000
	2,310,000
	674,776
	674,776

	
	
	
	
	
	
	

	Benefits for Westage reduction
	0
	0
	1,101,969
	2,203,937
	3,305,906
	4,407,874

	Benefits for more graduations
	0
	0
	0
	0
	729,500
	729,500

	Benefits for reduction in dropouts
	0
	0
	0
	0
	0
	0

	Total Benefits for better efficiency
	0
	0
	1,101,969
	2,203,937
	4,035,405
	5,137,374

	
	
	
	
	
	
	

	Stream
	2,600,000
	3,200,000
	2,098,031
	796,063
	3,360,,629
	4,462,598


3.15 Results. Based on the analysis, the Net Present Value (NPV) for the stream of income after the program is US$14,030,687. The NPV of costs is lower than the NPV of benefits, with a Benefit/Cost ratio of 2.15. It will take over 2 years, after the period of grace, to recuperate the principal (US$11.7 million) with the stream of net benefits of US$4,462,598 per year. The Internal Rate of Return is: IRR=29% this represents the discount rate at which there is a break-even between benefits and costs. 
3.16 Sensitivity analysis. This analysis shows the effect of a 20% decrease on the number of repeaters in all grades, instead of a 25% decrease considered as the effect of the program. The Net Present Value (NPV) for the stream of income after the program is US$9,056,399. The NPV of costs is lower than the NPV of benefits, with a Benefit/Cost ratio of 1.74 using a discount rate of 12%. The stream of net benefits of US$3,489,595 per year. The Internal Rate of Return is: IRR=24%.

3.17 If the annual cost per primary student was only 3% instead of 5% of per-capita GDP, and with a reduction of 20% in the repetition rate, the Net Present Value (NPV) for the stream of income after the program is US$1,698,702. the benefit- cost ratio would be:  B/C=1.14 and the IRR= 14%.

2. Benefit-Cost Analysis for Component II

3.18 This component will focus on the construction or rehabilitation of approximately 30 classrooms for pre-primary and primary and 38 units of teacher housing (equivalent to 7 schools as per results matrix). These constructions will take place in the Districts of Brokopondo and Sipaliwini, located in the interior region of the country.
3.13 Ex–ante methodology. The methodology will focus on the schools selected by the MOESC to be beneficiaries of the Program. Calculations include the construction cost for the new and rehabilitated classrooms to be built in the interior and the number of student beneficiaries of the new construction. Given that all of these buildings will be in the interior, proper accommodations for teachers and principals will be built. With a total investment of US$5 million there will be an approximate increase in 900 slots in the classrooms for students in schools of the interior.
3.14 According to the literature, a cohort of young people who leave primary school early will have lower earning and productivity over their lifetimes than they would have if they had finished their primary education.
 This lower productivity turns to lower output, and the value of this foregone output over the cohort’s lifetime is equal to 500% the GDP per capita in LAC (Suriname is not in the list of countries studied). This means a cost to society per year per dropout of 14,29% of GDP/Capita for the next 35 years. For Suriname and primary education, we conservatively took 3/4 of this amount or 10.71%. According to WB/WDI,
 Suriname had a GDP/capita of US$9,826 in 2013.

3.15 The cohort analysis for the two Districts where the construction will take place show for Brokopondo that only 27.08% of the entrants finish 8th Grade, something similar happens to the students in Sipaliwini with 25.13% of the entrants finishing. Table 6
	Table 6: Analysis of synthetic cohort
	Brok.
	Sipaliw.

	a. Enrollment in grade 3 (grade 1 in the old system)
	1,000
	1000

	b. Promotion to grade 9. Proxy for primary graduates 
	271
	251

	c. Promotion to grade 9 w/o repeating
	62
	58

	d. Total drop-outs
	632
	661

	e. Total student-years
	4,747
	4,675

	f. Student-years for students that are promoted to grade 9 
	2,003
	1.855

	g. Average # of years needed to complete School for those that finish grade 8
	7.40
	7.38

	h. Average # of years attended by drop-outs
	4.34
	4.27

	i. Student -years required to produce one student promotion to grade 9
	17.53
	18.60

	j. Input/output ratio (measure of "wastage")
	2.9211
	3.1006

	k. Percent of enrollments that are promoted to 9th grade
	27.08%
	25.13%


3.16 Subsequently, the percentage of students that do not finish primary school is 72.92% for Brokopondo and 74.87% for Sipaliwini. The weighted average per number of students is 74.26%. 

3.17 Benefits from Component 2. As the result of a better school environment, availability of libraries, ICT and RT classrooms, and qualified primary teachers attracted by new housing, we expect to have better access and academic benefits for the students. One expected benefits of this intervention is a 25% reduction in the percentage of children that do not finishing 8th grade; this is to say that the intervention will save 18.56% of the students from dropping out of primary (74.87%*25%).  We calculated the loss to society per year caused by those not finishing primary being multiplying the GDP/Capita times the estimated percentage loss ($9,826*10.71%=$1,053). This cost per dropout per year times the number of students in the 14 schools of the intervention, times the difference in dropout due to the intervention, renders a value to society per year from saving these children at school of US$802,069 ($1,053*4,104*18.56%). 
3.18 Another benefit was considered as result of the new classrooms. We can assume that 30% of the students enjoying new classrooms were using transportation to go to school. The transportation bill will decrease if students do not have to travel to get to school, adding another savings to the MOESC. In the interior, a conservative measure for transportation costs is US$1 per day round trip per student. Based on a school year of 180 days, the cost per student per year for transportation is US$180. This amount times 30% of the number of students attending classes in the new classrooms equals a potential annual savings of US$48,600. Besides, there are a prospective number of new students of 270 children (30%) because of the new classrooms, and this yields new primary graduates that will be making a better salary, as it was explained for Component I.  
3.19 The stream of resources can be summarized in Table 8, in which only the first 6 years are shown. After that, benefits and costs, and therefore the difference between them is constant until the end of the loan. 

	Table 7: Stream of costs and benefits for the first six years 

	
	2016
	2017
	2018
	2019
	2020
	2021

	Outstanding debt at beginning of the year
	0
	1,500,000
	3,018,000
	4,054,216
	4,102,867
	3,920,134

	Interest accrued
	0
	18,000
	36,216
	48,651
	49,234
	47,042

	Annual repayment instalment
	0
	0
	0
	0
	231,967
	231,967

	Principal repayment
	0
	0
	0
	0
	182,732
	184,925

	Outstanding debt at the end of the year
	1,500,000
	3,018,000
	4,054,216
	4,102,867
	3,920,134
	3,735,209

	Total costs
	1,500,000
	1,500,000
	1,000,000
	0
	231,967
	231,967

	
	
	
	
	
	
	

	Benefits for Westage reduction
	0
	172,564
	425,334
	678,105
	972,212
	972,212

	Benefits for more graduations
	0
	160,414
	401,034
	641,655
	802,069
	802,069

	Benefits for transportation costs
	0
	0
	0
	0
	121,543
	121,543

	Total Benefits for better efficiency
	0
	12,150
	24,300
	36,450
	48,600
	48,600

	Stream of Benefits minus Costs
	($1,500,000)
	($1,327,436)
	($574,666)
	$678,105
	$740,245 
	$740,245 


3.20 Results. Considering the stream of benefits minus costs, with an end of period salvage value for the construction of 33% (20 years of the 30 year life expectancy for the construction), the NPV equals US$1,081,042. The benefit/cost ratio equals 1.29, which is a good return on the investment; and the IRR=16.72%, this is the rate at which the present value of benefits equals the present value of costs. It will take above 5 years to recuperate the principal (US$5 million) considering the stream of savings of US$740,245 per year. 
3.13 Sensitivity analysis. This consists in reducing the percentage of students that do not finish primary (74.26% average) in only 20% instead of a 25%, it is to save 14.85% instead of 18.56%. The NPV of the stream of net benefits equals US$39,949. The benefit/cost ratio equals 1.04, still bigger than one at a discount rate of 12%. The stream of savings is US$555,522 per year. The Internal Rate of Return is IRR=12.19%.

IV. CONCLUSIONS

4.1
The analysis shows that the project is overall worth the investment with a return to society of more than the traditional 12% for the resources invested, and this is applicable to each of the two investment components. The sensitivity analysis shows that even reducing the gains to 20% for both components (in the percentage of repetition rate and the percentage of children who do not finish primary respectively), the benefit/ cost ratio is still positive and the IRR is bigger than 12%. This shows that this project, under its two investment components is strong and viable, and has a positive return for the investment. 
REFERENCES

Cunningham, Wendy, Linda McGinnis, et all. “Youth at Risk in Latin America and the Caribbean: understanding the causes, realizing the potential.” Directions in Development. Human Development. The World Bank. 2008

Levin, Henry; P. McEwan. “Cost-Efectiveness Analysis” 2nd edition, 2001.
Jimenez, E. and Harry Patrinos. (2008). Can cost benefit analysis guide education policy in developing countries. World Bank research Working Paper 4568
Musgrave. R. “Cost-Benefit Analysis and the Theory of Public Finance”. Journal of Economic Literature. 7(3). 797-806. 1969

OECD. The well-being of nations: the role of human and social capital. Paris 2001
Prest. A. and Turvey. R. “Cost-Benefit Analysis: A Survey”. The Economic Journal. 75(300) 683-735. 1965

Woodhall, Maureen. Cost-benefit analysis in educational planning. Fourth edition. Paris 2004. UNESCO: International Institute for Educational Planning.
� 	Woodhall, Maureen. Cost-benefit analysis in educational planning. Fourth edition. Paris 2004. UNESCO: International Institute for Educational Planning.


� 	OECD. The well-being of nations: the role of human and social capital. Paris 2001


� 	In the new basic education cycle, grades 3 to 8 are equivalent to grades 1 to 6 in the current primary education. In this document, references to grades follow the new basic education cycle. 


� 	Cunningham, Wendy, Linda McGinnis, et all. “Youth at Risk in Latin America and the Caribbean: understanding the causes, realizing the potential.” Directions in Development. Human Development. The World Bank. 2008


� 	World Bank, World Development Indicators, October 2011






