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Introduction 

• This article uses CBA to estimate the welfare gains from the 
privatization of Canadian National Railway (CN) in 1995. 

• The welfare gains were estimated mainly based on cost savings 
due to privatization (relative to continued government 
ownership). 

• The costs of Canadian Pacific Railway (another privately owned 
rail) were used to calculate the counterfactual costs. 

• Also, the authors calculated the distribution of welfare gains 
among consumers, producers, and government, and between 
Canadians and non-Canadians. 

• This study provides support for the argument that privatization 
leads to welfare gain in less competitive environment. 
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Canadian National Railway (CN) 
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• CN was formed as government-owned corporation during 
1917-1923. 

• By 1989, CN had become primarily a rail-freight company, and 
had a labor force of ~40,000. 

• Its main competitor is Canadian Pacific Railway (CP), which is 
privately owned and also focuses on freight transportation. 

• In early 1990s, both CN and CP faced strong competition from 
trucking and shipping. 

• As a result of declines in real output prices relative to input 
prices, both companies’ financial performance weakened in the 
1990s. 

• In November 1995, CN was privatized.  



Canadian National 
Railway 
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Pixsource: binaryoptionevolution.com 

Canadian Pacific 
Railway 

Pixsource: tickrwatch.com 

http://binaryoptionevolution.com/2015/04/16/canadian-national-railway-plans-feeder-line-improvements/2690-1222306639/
http://tickrwatch.com/news/2015/01/id18655-quick-glance-canadian-pacific-railways-impending-financial-achievements


Data 

• Most data are obtained from the annual reports of Rail in 
Canada 1981-2003: 

• Output – measured in terms of “revenue-tonne kilometres” 

• Revenues and costs are for freight and non-freight activities  

• All revenue and cost data are converted into constant 1992 $ 
using GDP deflator and CPI. 

• Timeframe of data used: 

• Pre-1992: government operation 

• 1992: transition year 

• 1993-2003: privatization period 
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Description of Data 
EE465-463_2/2015_case4-transport_Phatta Kirdruang 6 



Methodology 

• Total welfare due to a privatization of a firm can be written as: 

 ∆𝑊 = 𝑉𝑠𝑝 − 𝑉𝑠𝑔 + 𝜆𝑔 − 𝜆𝑝 Z  

Where 

 W = social welfare 

 𝑉𝑠𝑝 = the value to society of the firm under privatization  

 𝑉𝑠𝑔 = the value to society of the firm under government           

operation 

 Z = the sale price of the firm 

  𝜆𝑔 and 𝜆𝑝 are shadow multipliers on government revenue 

and private funds (assume they are zeros for now.) 
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Cost Savings at CN due to  
Commercialization-Privatization 
• Given zero multipliers, the welfare change is:  

𝑉𝑠𝑝 − 𝑉𝑠𝑔 = 𝐶𝑔
𝐶𝑁 − 𝐶𝑝

𝐶𝑁 + 𝐹 − 𝑇 

Where 

 𝐶𝑔
𝐶𝑁 − 𝐶𝑝

𝐶𝑁 = PV of cost savings (relative to counterfactual)  

 𝐶𝑔
𝐶𝑁= the 1992 PV of CN’s operating costs under unchanged 

government ownership 

 𝐶𝑝
𝐶𝑁= the 1992 PV of CN’s operating costs under “private 

ownership” 

 F = the 1992 PV of the projected future gain attributable to 
privatization from 2004 onward 

 T = the 1992 PV of transaction costs of privatization  
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Calculation of Costs (1) 

• PV of CN’s operating costs under “private ownership” during 
1993-2003: 

𝐶𝑝
𝐶𝑁 = 

𝐴𝑇𝐶𝑡
𝐶𝑁

(1 + 𝑠)𝑡
𝑄𝑡
𝐶𝑁

𝑡

 

Where 

 t = 1 for 1993, … , t = 11 for 2003 

 s = social discount rate (3.5%) 

 𝐴𝑇𝐶𝑡
𝐶𝑁= CN’s actual average total cost ($1992/revenue-

tonne kilometre) in year t 

 𝑄𝑡
𝐶𝑁= CN’s actual Canadian freight rail output in revenue- 

tonne kilometres in year t 
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Calculation of Costs (2) 

• Two approaches to estimate CN’s counterfactual costs (costs 
that would have been under continued government ownership) 

1. Base-case approach: 

Based on the data over the 4-year period immediately prior 
to the privatization of CN (1988-1991), CN’s ATC is ~6.66% 
higher than CP’s ATC. 

Assume that the gap between CN’s ATC and CP’s ATC remains 
the same after privatization. 

PV of CN’s counterfactual 1993-2003 total costs: 

𝐶𝑔
𝐶𝑁 = 

1.066𝐴𝑇𝐶𝑡
𝐶𝑃

(1 + 𝑠)𝑡
𝑄𝑡
𝐶𝑁

𝑡
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𝐴𝑇𝐶𝑡
𝐶𝐹𝐿 = 1.066𝐴𝑇𝐶𝑡

𝐶𝑃 



Calculation of Costs (3) 

2. Conservative counterfactual: 

Assume that CN’s ATC continues to decline at a faster rate 
than CP’s ATC after the privatization. 

During 1981-1991, CN’s ATC declined by 1.062% faster than 
CP’s ATC. 

CN’s counterfactual ATC in year t: 

 𝐴𝑇𝐶𝑡
𝐶𝐹𝐿 = 𝐴𝑇𝐶𝑡−1

𝐶𝑁 ×
𝐴𝑇𝐶𝑡
𝐶𝑃

𝐴𝑇𝐶𝑡−1
𝐶𝑃 − 1.062   

 For example, CN’s ATC in 1993 is: 

 𝐴𝑇𝐶1993
𝐶𝐹𝐿 = 𝐴𝑇𝐶1992

𝐶𝑁 ×
𝐴𝑇𝐶1993
𝐶𝑃

𝐴𝑇𝐶1992
𝐶𝑃 − 1.062   
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Conservative Counterfactual 
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Estimations of F (base-case) 

• The PV of expected future gains from privatization (F) is 
calculated from a continuation benefit (CB). 

• CB is measured as the average annual savings due to 
privatization from 1999 to 2003: 

𝐶𝐵 =
 (1.066𝐴𝑇𝐶𝑡

𝐶𝑃−𝐴𝑇𝐶𝑡
𝐶𝑁)𝑄𝑡

𝐶𝑁
99−03

5
  

Expected future gain is the PV of the perpetuity of CV: 

   𝐹 =
1

(1+𝑠)11
𝐶𝐵

𝑠
  

• Let s = 3.5%, and CB = $614 million. 

  F = $12,015 
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Total Welfare Change 

Base-Case Counterfactual: 

• PV of cost savings: 

𝐶𝑔
𝐶𝑁 − 𝐶𝑝

𝐶𝑁 = 
1.066𝐴𝑇𝐶𝑡

𝐶𝑃 − 𝐴𝑇𝐶𝑡
𝐶𝑁

1 + 𝑠 𝑡
𝑄𝑡
𝐶𝑁

𝑡

        

= $3,114 billion 

• The PV of future gain = $12,015 million  

• The PV of transaction costs is estimated to be $73 million. 

 Total welfare gain = 𝐶𝑔
𝐶𝑁 − 𝐶𝑝

𝐶𝑁 + 𝐹 − 𝑇 = $15,016 million. 

Conservative Counterfactual: 

 Total welfare gain = $4,346 million. 
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Distribution of the Welfare Gains 

• Total welfare change: 
∆𝑊 = ∆𝐶𝑆 + ∆𝑃𝑆 + ∆𝐺𝑆 

• Change in consumer surplus: 

 ∆𝐶𝑆 =  
𝑃𝑡
𝑔,𝐶𝑁
−𝑃𝑡
𝑝,𝐶𝑁

1+𝑠 𝑡
𝑄𝑡
𝐶𝑁

𝑡 + 𝐹𝐶𝑆 

However, 𝑃𝑡
𝑔,𝐶𝑁
= 𝑃𝑡
𝑝,𝐶𝑁

.  So, ∆𝐶𝑆 = 0. 

• Change in government surplus: 

∆𝐺𝑆 = ∆Π𝑝
93−95 + 𝑍 + 0.6𝑥0.75𝑡𝑐 + 0.4𝑡𝑤 𝑈 + 𝜏Π𝑝 − Π𝑔 − 𝑇 
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Change in profit 
due to 
commercialization 

PV of 
Sale 
price at 
privat’zn 

Taxes on the profits to 
shareholders from 
underpricing the share 
offering 

PV of corporate 
taxes on future 
profits under 
private 
ownership 

PV of 
counterfactual 
profits 
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Sensitivity Analysis  

• Sensitivity to the discount rate 

• Baseline SDR = 3.5 

• SDR = real marginal rate of return in private sector = 5.5% 

• SDR = real average rate of return to a stock market index = 
7.5% 

• Sensitivity to the projected growth of CN output 

• Baseline – assume no future growth rate of CN output from 
2004 onward 

• Sensitivity analyses – use 1% and 2% growth rates  
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Table 3 (Cont’d) 
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Conclusion 

• This study uses CBA to estimate the welfare gains from the 
privatization of CN. 

• One data advantage is the use of CP data to construct a more 
plausible counterfactual. 

• Under base-case counterfactual, the total welfare gains are ~15 
billion  
• ∆PS = $8.16 bn ($3.69 bn goes to Canadians) and ∆GS =$6.9bn 

• ∆W = $10.59 bn for Canadians 

• Under conservative counterfactual, the total welfare gains are 
~4.3 billion  
• ∆PS = $2.05 bn ($0.95bn  goes to Canadians) and ∆GS =$2.3bn 

• ∆W = $3.25 bn for Canadians 
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