
Stop this rubbish! 
Our country can no longer afford to implement the wrong projects 
 
In one of the papers on this site I discuss the prevalence and impact of capital inefficiencies 
on our country.  One of the key factors contributing to capital inefficiency is a failure of the 
project preparation function and specifically the way in which projects are evaluated and 
motivated. 
 
Picture the scene….it is the late eighties of the 20th century.  The apartheid regime in South 
Africa is being severely punished through international economic sanctions.  Some of the 
consequences of these sanctions are that foreign direct investment has all but dried up, 
government expenditure as a percentage of gross domestic product is climbing steadily and 
international financing for the government is simply not available.  The result is a fiscus that 
is under severe strain and unable to finance new (infrastructure) investments.  
 
Yet, the show must go on and new investments in infrastructure could not be delayed – that 
would be disastrous from a political perspective.  The natural tendency in a situation like that 
would be to select low capital cost projects (read low financing requirement) over their higher 
capital cost counter-parts.  But, this presents a problem as the classical capital investment 
decision process, based on discounted cash flow analysis, is exactly aimed at eliminating 
artificial preferences and to indiscriminately select the project that represents the best value 
(as measured by the project’s NPV).  To overcome this problem, a strong case was made for 
selecting projects on the basis of cost-benefit-analysis (“CBA”) rather that rigorous 
discounted cash flow analysis. 
 
Let us understand clearly that discounted cash flow analysis is also a method for CBA – it is 
in fact the definitive method!  During the 20th century, as discounted cash flow analysis 
became recognised as the “best” method to motivate capital investments there was also a 
growing argument that in certain cases project selection should not only depend on the 
financial value of the investment opportunity but that other factors should also be considered.  
Thus, a more broad technology for CBA developed.  A good example of another factor that 
should be considered in the selection of a project is its environmental impact.   
 
Under discounted cash flow analysis, any environmental impact will be “costed” through the 
commensurate rehabilitation cost and effort.  Such quantitative analysis depends on a clear 
legislative environment that would enforce such rehabilitation.  But what if the legislation is 
not in place or does not get enforced?  Under such circumstances a CBA technique may be 
used to qualitatively adjust a project’s NPV and it would be possible to select a project other 
than the one with the highest project NPV.  



 
This is the approach that was followed in the late 1980’s in South Africa.  It was argued that a 
low capital cost project, even if it has a lower NPV than a high capital cost project, serves the 
“greater good of the country” by requiring less of the (very) scarce resource: capital.  Towards 
this end a CBA technique was identified/developed by consultants for the government of the 
day to preferentially select low capital cost projects.  The technique so developed was labelled 
Unit Reference Value (“URV”) analysis. 
 
To illustrate the differences between discounted cash flow analysis and the URV method 
generic equations for these two methods for the evaluation of a relatively simple project are 
developed below. 
 
DISCOUNTED CASH FLOW ANALYSIS:       
 

Free Cash Flow (Fcf) = cash flow from investment activities 
 + cash flow from operations 
 + cash flow from (external) financing activities 
 
Project evaluation is not conducted using the Free Cash Flow of the project, but rather the 
Project Cash Flow, which is defined as: 
  

Project Cash Flow (Pcf) = cash flow from investment activities (Icf) 

    + cash flow from operations (Ocf) 
 

Pcf = Icf + Ocf 

Icf = ΔFixed Assets + ΔWorking Capital 

ΔX = Xt-1 - Xt 

Ocf = Operational Incomet – Operational Expendituret 

 = Revenuet - Opext , we assume all costs are variable in nature 
 = Pricet * Volt – Costt * Volt 
 = (Price – Cost)t * Volt 
 = (Price – Cost)0 * IIt * Volt where IIt is the inflation index at time t 
 = Margin0 * IIt * Volt 
 



𝑃𝑟𝑜𝑗𝑒𝑐𝑡  𝑁𝑃𝑉 =   
𝐼𝑐𝑓 𝑖 +𝑂𝑐𝑓(𝑖)

𝐷𝑐𝑓(𝑖)

!!!

!!!

 

 

where Dcf(i) is the discount factor for period i 
 

𝑃𝑟𝑜𝑗𝑒𝑐𝑡  𝑁𝑃𝑉 =   
𝐼𝑐𝑓(𝑖)
𝐷𝑐𝑓(𝑖)

!!!

!!!

+   𝑀𝑎𝑟𝑔𝑖𝑛 0 ∗
𝐼𝐼 𝑖 ∗𝑉𝑜𝑙(𝑖)
𝐷𝑐𝑓(𝑖)

!!!

!!!

 

 
Assume there is only a single capital investment cash flow at i=0, then 
 

𝑃𝑟𝑜𝑗𝑒𝑐𝑡  𝑁𝑃𝑉 =   −𝐶𝑎𝑝𝑒𝑥 +𝑀𝑎𝑟𝑔𝑖𝑛 0 ∗   
𝐼𝐼 𝑖 ∗𝑉𝑜𝑙(𝑖)
𝐷𝑐𝑓(𝑖)

!!!

!!!

 

 

Let us restate Dcf(i) = II(i) * Dr(i) where Dr(i) is the real discount factor for period i 

 

𝑃𝑟𝑜𝑗𝑒𝑐𝑡  𝑁𝑃𝑉 =   −𝐶𝑎𝑝𝑒𝑥 +𝑀𝑎𝑟𝑔𝑖𝑛 0 ∗   
𝑉𝑜𝑙(𝑖)
𝐷𝑟(𝑖)

!

!!!

 

 
UNIT REFERENCE VALUE ANALYSIS: 
 
Using the same terminology as above to derive the URV yields the equation ~ 
 

𝑃𝑟𝑜𝑗𝑒𝑐𝑡  𝑈𝑅𝑉 =   
𝐶𝑎𝑝𝑒𝑥 +𝐶𝑜𝑠𝑡 0 ∗    𝑉𝑜𝑙(𝑖)

𝐷𝑟(𝑖)
!
!!!

𝑉𝑜𝑙(𝑖)
𝐷𝑟(𝑖)

!
!!!

 

 

𝑃𝑟𝑜𝑗𝑒𝑐𝑡  𝑈𝑅𝑉 =   
𝐶𝑎𝑝𝑒𝑥
𝑉𝑜𝑙(𝑖)
𝐷𝑟(𝑖)

!
!!!

+𝐶𝑜𝑠𝑡(0) 

 
The Project NPV is a monetary value (i.e. it is expressed in Rands) and it reflects the 
monetary value that the project returns over and above the value necessary to fully 
compensate for the risk of implementing the project.  Clearly, only a project with an NPV > 0 
delivers a return that exceeds the risk of the project and is thus financially viable.  The greater 
(above 0) the NPV, the greater the value of the project.  Implementing a project with NPV < 0 



actually destroys value.  From the formula we can see that for any given value of Capex as 
well as a given volume take-up rate, the Margin is critical and only in cases where the Margin 
is large enough will the NPV exceed zero and will the project be financially viable. 
 
The URV is a unit-cost indicator (i.e. it is expressed in Rands/m3).  The project URV gives 
no indication of the financial viability of the project.  It simply provides a mechanism to 
restate the capital cost of the project as a life-cycle capital cost per volume delivered which is 
added to the unit operating cost per volume to derive the so called Unit Reference Value.  The 
theory is that the project with the lowest URV value should be selected.  From this it is 
obviously clear that for a given volume take-up rate the URV mechanism will normally select 
the lowest capital cost project.  Only in exceptional cases where the operating cost of the 
lowest capital cost project is too high will the method potentially select a different capital cost 
project.  
 
I have actually been confronted with the argument that by multiplying the URV of a project 

with the parameter !"#(!)
!"(!)

!
!!!  yields the NPV of the project.  By comparing the two equations 

we can see that statement is completely incorrect and under no circumstances is there any 
relation between the URV and the NPV. 
 
The URV method has been used (exclusively) for nearly 30 years by the Department of Water 
Affairs and Sanitation as well as its consultants to select projects.  In this regard I would like 
to comment as follows ~ 
 

1. Post 1994, any justification for using the URV method is simply no longer valid and 
its continued use amounts to bad practice.  It is an open question how many non-
viable projects have been initiated based on this method and even worse in how many 
cases viable project options have been discarded.  Can you spot the capital 
inefficiencies caused by this? 

2. It is often argued that the URV method is not used to test for financial feasibility but is 
used as an “early stage filter” to eliminate various project options.  The problem with 
this statement is that options are being filtered through the proverbial “tinted glass” 
and in many cases superior options may be discarded in favour of inferior options. 

3. In limited instances, within relatively similar volume take-up rates and cost profiles a 
case could be made for ranking options via the URV method.  This would require 
strict discipline from the consultant not to exceed the boundaries of this applicability.  
Unfortunately, this is seldom the case and occurrences where widely differing project 
options are ranked using this mechanism are commonplace.  In the municipal 
environment it is the consumer that ultimately picks up the tab of these fatal errors. 



4. I have witnessed reports where consultants advised clients that the URV value of a 
project represents the “cost of the water” and as this URV value was less than the 
current retail water tariff of the municipality that was a clear sign of the financial 
viability of the project! 

 
Enough said!  Let us stop this rubbish now! 


