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Abstract 

This paper explores the nature of exit barriers in the steel industry, their social and 
economic implications, and policy approaches to deal with exits and steel industry 
restructuring. Barriers to exit in the steel industry require attention due to their negative 
impacts on excess capacity. Such barriers mainly stem from government interventions that 
hinder the closure of inefficient or unviable steel plants, though cost factors specific to the 
steel industry are important barriers, as well. Exits may also entail important costs 
associated with redundancy payments to workers, environmental clean-up and operations 
to dismantle mills. The paper concludes with specific policy recommendations to promote 
adjustment, including removing subsidies and other government support measures that 
maintain unviable plants, assisting displaced steel workers into other activities, and other 
measures to limit the social costs of steel plant closures.  

   
 
Keywords: Barriers to exit, structural adjustment, subsidies and support measures, steel, steel excess capacity  
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1.  Introduction 

Addressing excess capacity in the steel sector is amongst the highest of policy priorities for 
many OECD and steel producing economies around the world. A major source of excess 
capacity stems from the lack of market-driven exit from the steel sector due to government 
support measures that keep inefficient capacity in the marketplace. Steelmaking capacity 
that would not be viable without government support or special conditions should be taken 
out of the market, freeing up resources to be used in more productive economic activities. 
However, given the economic and strategic importance of the steel sector, subsidies and 
other support measures are often provided to unviable steel companies, thereby preventing 
their exit from the market and slowing the industry’s needed capacity adjustment. 

In addition, an important reason for this stems from the geographical concentration of 
employment that is so characteristic of the steel industry. Steel companies are often the 
biggest employers in the local or regional economy where they operate, implying high 
socio-economic costs for the many steel workers that are laid off and for the communities 
that rely on the steel plants for their economic livelihood. Plant closures therefore require 
firm resolve on the part of the companies and governments involved, as well as 
considerable support to aid those that are hurt the most by the closures, namely, the workers 
and communities. The challenges are particularly difficult in areas where labour-market 
rigidities are high, or where lack of growth in other sectors fails to absorb the outflow of 
steel workers affected by the closures. 

A number of other factors also contribute to the slow exit of steel firms from the industry. 
For example, the durable nature of steel plants and equipment, high environmental clean-
up costs, and weak enforcement of environmental regulations can all reduce the speed at 
which steel firms exit the industry. Broad policies affecting trade and investment, 
competition, bankruptcy legislation, and financial market regulations also play a key role 
in determining exit rates across industries including steel. Factors that hinder the exit of 
inefficient firms from the steel industry contribute to the persistence of excess capacity, 
and act to depress steel prices and reduce profitability for the entire industry. At the same 
time, plant exits have a number of economic and social implications for communities, 
demanding consideration by policymakers of ways to offset these negative social impacts 
so as to encourage adjustment. 

In view of the goal to reduce excess capacity in the steel industry, there is, therefore, a need 
to understand the nature of exit barriers that prevent capacity adjustments in the steel sector 
and what policymakers can do to help alleviate them. Some exit barriers are policy-induced, 
while others are due to the cost structures of steel firms that do not reflect government 
interventions as such. However, governments can play an important role in facilitating 
adjustment in the steel industry through measures that promote the flow of labour away 
from declining steel plants towards higher-growth, higher-income activities. 

This paper explores the nature of exit barriers in the steel industry, their social and 
economic implications, and past policy approaches to deal with exits and steel industry 
restructuring. By laying out this basic groundwork, the paper develops recommendations 
on policies to facilitate structural adjustment in the steel sector.  

The structure of the paper is as follows. The first section provides an overview of the 
characteristics of exit in the steel sector. The next section provides a review of the empirical 
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and theoretical literature on barriers to exit, both for firms in general and for those in the 
steel sector. It looks at barriers posited to directly hinder exit as well as factors believed to 
discourage exit indirectly, such as policies that shield unproductive incumbents from 
competition and policies to support unproductive plants. The literature review presented in 
this section of the paper is further substantiated with empirical evidence. The fourth section 
of the paper examines the social, economic and geographic costs of exits, which are 
particularly salient for the steel sector and other heavy industries. These include, but are 
not limited to, earnings lost by displaced workers, possible long-term unemployment, local 
economy spill-overs, worker reallocation, and health effects for dismissed employees. The 
fifth section describes past policy approaches to deal with exits, focussing on labour-market 
policies and providing some examples of adjustment experiences in several economies. The 
sixth section lists considerations for policymakers and steel firms to encourage the sector’s 
adjustment and develops policy recommendations, and the last section concludes. 
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2.  Characteristics of exit in the steel industry 

Among manufacturing industries, steel is an industry with one of the lowest exit rates. In 
particular, data from the OECD DynEmp 3 database1 over the 2000-2015 period show that 
exit rates in metal products, of which the large majority is steel, are slightly above 5%, 
meaning that out of 100 units of production, on average, only five exit the market for any 
given year. The exit rates of the steel industry are quite similar to those in downstream 
sectors, with machinery and equipment (4.7%) having the lowest exit rates in 
manufacturing.  Exit rates in other manufacturing industries are significantly higher.   

Figure 1. Average exit rates among manufacturing industries, 2000-2015 

 
Note: Exit rates are defined as the number of exiting units over the sum of exiting and incumbent units in each 
industry. The figure reports averages across countries and years, by SNA a38 industries over the period 2000 
to 2015 (conditional on the availability of data). The figure focuses on manufacturing industries, excludes self-
employment, as well as the Pharmaceuticals and the Coke and refined petroleum sectors. It refers to the 
following countries for which DynEmp3 data are available: Austria, Belgium, Brazil, Canada, Costa Rica, 
Finland, France, Hungary, Italy, Japan, Korea, Portugal, the Netherlands, New Zealand, Norway, Spain, 
Sweden and Turkey. Owing to methodological differences, figures may deviate from officially published 
national statistics. 
Source: OECD calculations based on the DynEmp3 database, October 2019. 

  

                                                             
1The DynEmp project seeks to analyse business and employment dynamics – the entry and growth of successful firms, 
and the downsizing and exit of the least productive ones. Its associated DynEmp 3 database is based on a distributed 
data collection to create a harmonised cross-country micro-aggregated database on employment and business 
dynamics from confidential micro-level data, where the primary sources of firm and establishment data are national 
business registers and social security data. For more information see: https://www.oecd.org/sti/dynemp.htm.  

https://www.oecd.org/sti/dynemp.htm
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In general, steel plants tend to remain active for a relatively long time. Plant-level data from 
James King and from the OECD plant-level database provide more details on the 
probability of a plant closing after a certain period. Based on information on full plant 
closures since 1985, Figure 2 shows the gradual increase in the probability of a plant exiting 
the market over time. After 20 years, the probability of closure for a steelmaking plant 
approaches 10%, after 40 years it is close to 25%, and after 60 years it rises close to 45%. 

Figure 2. Estimates of the probability of plant closure over time 
1985-2019 

 
Note: The Kaplan-Meier failure curve estimates the probability of a plant closure over time by computing the 
number of plants closed over those remaining in operation at each point in time in the sample. 
Source: OECD calculations based on James King and OECD plant-level capacity database 

However, the rates of exit in the steel industry vary significantly across regions and 
economies. Based on the sample period since 1985, which was characterised by extensive 
restructuring in OECD steel economies, the probability of closure of a steelmaking plant 
after 30 years is found to be significantly higher in the European Union (25%) and in the 
North American Free Trade Agreement (NAFTA) region (24%) as compared to Africa 
(18%) and Central and South America (11%) (Figure 3). Similarly, the probability of exit 
for a plant located in OECD economies after 30 years (25%) is higher than that of a plant 
located in non-OECD economies (21%). 
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Figure 3. Estimates of the probability of plant closure over time by region  
1985-2019 

  

Note: The Kaplan-Meier failure curve estimates the probability of a plant closure over time by computing the 
number of plants closed over those remaining in operation at each point in time in the sample.    
 
Source: OECD calculations based on James King and OECD plant- level capacity database 

Plant characteristics also seem to have an influence on the probability of exiting the market 
over time. In particular, plants that are part of a multi-plant company as well as larger plants 
are less likely to exit as time goes by. More specifically, after 30 years the probability of 
exiting for a plant that is part of a multi-plant company (21%) is six percentage points lower 
than that of an isolated plant (27%) (Figure 4). 

Reversely, smaller plants are more likely to exit the market over time. For example, after 
30 years the probability that a plant with less than 0.5 million metric tonnes (mmt) of 
capacity will exit (48%) is significantly higher than that of a plant with capacity of 0.5-2 
mmt (16%) and much higher than that of a plant with more than 2 mmt of capacity (1%).  
Both observations seem to be associated with the role played by sunk costs as structural 
exit barriers in the steel sector, which are discussed in detail in section 3.3.1 of the paper. 
This would suggest that firms are more reluctant to give up on their capital investments the 
larger they are.      
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Figure 4. Estimates of the probability of plant closures by plant characteristics 
1985-2019 

Panel A: probability of plant closures by multiplant structure Panel B: probability of plant closure by plant size  

  

Note: The Kaplan-Meier failure curve estimates the probability of a plant closure over time by computing the 
number of plants closed over those remaining in operation at each point in time in the sample.    
Source: OECD calculations based on James King and OECD plant-level capacity database 

The technology choice also bears an influence on the likelihood of a plant exiting over 
time. In this regard basic-oxygen furnace (BOF) plants are, in general, more likely to exit 
the market than electric-arc furnace (EAF) plants. A BOF plant has a 36% probability of 
exiting after 30 years of service, while an EAF plant as a probability of only 21% (Figure 5). 

 However, while these results hold true for OECD economies, where BOF plants are more 
likely to exit the market than EAF plants (65% versus 18% after 30 years), this is not the 
case for non-OECD economies. In particular, after 30 years the exit probability of an EAF 
plant (24%) is higher than that of a BOF plant (18%) in non-OECD economies. This trend 
is particularly noticeable in the People’s Republic of China (hereafter China), where the 
probability of exit of an EAF plant after 30 years is 44% compared to 11% in the case of a 
BOF plant.  

These results may appear at a first glance in contradiction with the observation that closing 
a BOF plant entails losing greater capital investments than closing an EAF plant (an issue 
that is further discussed in section 3.3.2 ). There are two possible explanations to this 
apparent contradiction, which would however require further empirical validation. First, 
the result may be influenced by the fact that the EAF plants can respond more quickly to 
demand fluctuations and can be idled during market downturns at reasonable costs without 
being shut down permanently. Second, it is the case that the examined period (1985-2019) 
captures a transition in OECD economies from the BOF to the EAF technology.  
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Figure 5. Estimates of the probability of plant closure by technology 
1985-2019 

 
Note: Note: The Kaplan-Meier failure curve estimates the probability of a plant closure over time by computing 
the number of plants closed over those remaining in operation at each point in time in the sample.    
Source: OECD calculations based on James King and OECD plant-level capacity database 
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3.  Barriers to exit 

Healthy steel markets are characterised by a process of creative destruction, whereby 
efficient and productive steel firms grow, and unviable steel producers shrink and 
eventually exit the market. Keeping unviable steel firms in the market, e.g. through 
government subsidies and other support measures, creates inefficiencies for the industry by 
maintaining capital and labour resources in facilities that produce steel less efficiently than 
more productive competitors in the market.2  

Public support that keeps inefficient plants in the market may act as a major exit barrier. A 
number of instruments to channel public support to steel firms, which have been used in 
the past and continue to be used in some economies today, are discussed below in the 
context of their potential effects on exit. Other policy factors that hinder competition and 
create barriers to entry (such as capital requirements to commence production, access to 
finance, FDI rigidities and trade barriers) are also discussed, as they discourage exit 
indirectly by shielding unproductive incumbents from competition, enabling them to 
remain in the market. A last category of exit barriers include the capital specificity of steel 
plants, labour market rigidities and environmental regulations. An extensive theoretical and 
empirical literature has discussed barriers to exit both for firms in general and for those in 
the steel sector. 

3.1. Subsidies and other government support measures 

Subsidies and government support measures directed towards the domestic steel industry 
may have a more distortive impact on the steel sector globally than many structural factors 
discussed later in this section. Direct and indirect government interventions often differ in 
frequency and in magnitude across jurisdictions and delay firm exit on the basis of political 
rather than economic criteria.  

Government interventions often lack a transparent and effective framework for the 
selection of subsidies recipients. Previous evidence has demonstrated that factors like firm 
size, firm ownership as well as the (political) connections of the firms’ management may 
play a role in the provision of subsidies and government support measures. This hinders 
fair competition and market efficiency not only within each domestic market but also across 
jurisdictions. In addition, government support measures may also delay the exit of recipient 
firms from the market, while more efficient firms exit the market.   

 Conceptually, the distortive character of subsidies and other government support measures 
on exit depends on a number of factors: i) the purpose of the government measures and 
adequacy of rules to enforce this purpose; ii) the transparency of the selection mechanism 
to choose recipients; iii) the instrument used to channel government support to the selected 
firm and iv) the extent of follow-through on the use of the subsidy for the selected purpose. 

                                                             
2 This report was written before the Covid-19 pandemic began affecting global steel markets in an unprecedented way. 
Even the most viable and productive steel firms may struggle in the coming months, as steel market conditions 
deteriorate dramatically  in response to the general economic decline taking place in many countries around the world. 
In response to the crisis, many government have implemented (macroeconomic policies) to sustain economic activity 
and the incomes of workers. The challenge will be to phase out the measures and exit from exceptional stimulus once 
the economy moves out of crisis and begins to recover.   



14 | BARRIERS TO EXIT IN THE STEEL SECTOR 
 

 
 

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS 
      

The framework used will determine the extent of market distortions and the potential to 
delay firms’ exit from the market. In what follows, each of these points is briefly discussed. 

Purpose. It is clear that subsidies explicitly provided to avoid ailing firms’ closure will, 
ceteris paribus, delay exit the most. In addition, subsidies for capital investment, when they 
are not linked to any stringent environmental criteria, are very likely to delay the exit of 
less efficient firms. Such subsidies may allow inefficient firms to remain profitable at low 
marginal costs, modernise their equipment and compete with efficient firms that are 
drawing on their own resources to upgrade their own equipment. Overall less distortive 
purposes for the provision of direct or indirect government support are, for example, 
subsidies for investment in research that should have large spill-over effects and benefit all 
firms, and subsidies to mitigate structurally elevated exit costs and/or compensate workers. 

Selection. The selection process of firms benefitting from direct or indirect government 
interventions should be transparent and open in order to select the most appropriate 
recipients of government funding. In the case of government procurement for example, a 
jurisdiction that does not have fair and transparent government procurement rules will most 
likely artificially inflate the output demand for the few selected steel companies, and thus 
delay those firms’ potential exit. 

An appropriate selection of instruments for channeling government measures is also 
important. For example, non-repayable grants, because they entail a disbursement of cash 
with no future repayment date, result more easily in a barrier to exit than loans, which need 
to be repaid in the future and will thus offset future profits. A more detailed discussion on 
how each instrument type can delay exit for steel firms is provided below. 

A complete follow-through of the use of the government support is also very important to 
avoid that the recipients use the funds to simply boost their current profitability and avoid 
bankruptcy. For example, when providing a subsidy for environmental purposes to install 
high quality filters, it will be necessary for the authorities to carefully consider the receipt 
of the equipment and installation of the filters, and, ideally, to have on-site controls of the 
equipment. Any failure to enforce that the subsidy be used for its intended purpose will 
potentially mean that the government support is being directed towards maintaining the 
company in business, rather than, say, upgrading pollution-reducing devices. 

There are a number ways direct and indirect support measures can delay a firm’s exit, and 
those effects are better discussed depending on the instrument used to channel government 
support.  

3.1.1. Cash grants, cash awards and cost refunds  
Cash grants, awards, cost refunds, are different instruments that allow government funds 
to be provided to companies, either directly or indirectly. Grants may be tied to assets 
purchased with the grant, or to a specific project (renovation, transformation, technological 
upgrading, etc.) but it may also be given to the company without any condition attached. 
Governments can use awards to distinguish companies that have excelled in a particular 
domain. 

Grants and awards provide additional financial resources to firms, which can be used to 
cover their fixed or variable costs. Without a specific allocation, such funding can help 
cushion financial losses occurring during downturns by covering variable costs of any kind, 
thereby allowing firms to maintain their operations. In the short run, it will be profit 
maximizing (or loss-minimising) for a firm to continue production as long as (operating) 
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revenue covers variable costs, even if it falls short of fixed costs. In cases where grants are 
tied to asset purchases or specific projects, they can reduce fixed costs or help firms upgrade 
their production processes, thus inhibiting the exit of inefficient firms (Table 1).   

Cost refunds are typically refunds of incurred costs that have already been paid by the 
company, with the financial transfer taking place upon the company showing proof of 
payment of these costs. Cost refunds thus have the advantage of theoretically ensuring that 
funds are used for their predetermined purpose. Moreover, cost refunds often concern only 
a portion of the disbursed costs, which means that the steel company still participates with 
some of its own funds in covering the costs incurred. Cost refunds affect exit through the 
same channels as grants and awards. However, cost refunds are likely to delay exit to a 
lesser proportion than grants that do not require any disbursement. The larger the refund, 
the greater the propensity of cost refunds to delay exit. 

Table 1. Potential effects of grants, awards and cost refunds on exit 

Areas concerned by the 
support measure 

Impact on cost structure 
(variable and fixed costs)  

Financial effects relevant for 
Exit 

Potential economic effects 
relevant for Exit 

A.  Production  Variable costs Firms’ operating 
revenue  

Maintain operations 

B. Company income Variable costs Firms’ operating 
revenue  

Maintain operations 

C. Inputs:  Energy, raw materials Variable costs Firms’ operating 
revenue  

Maintain operations 

D. Labour Variable costs Firms’ operating 
revenue  

Maintain operations 

E. Land  Variable costs Firms’ operating 
revenue  

Maintain operations 

F. Capital (financial or physical) Fixed costs Cost of capital  Facilitate entry, 
upgrade  or new 
capacity investments  

G. Steel demand     

Note: A variable cost is a company's cost that is associated with the number of goods or services it produces. 
A company's variable cost increases and decreases with its production volume. A fixed cost is the other cost 
incurred by businesses and corporations. Unlike the variable cost, a company's fixed cost does not vary with 
the volume of production. 
Source: OECD elaborations 

3.1.2. Preferential loans, guarantees and other transfers of liabilities 
Governments can provide loans below market rates, either directly or indirectly through a 
state-controlled bank or other public financial institutions. Debt of the company can also 
be sold to the government or other public financial institutions in the form of tradable 
financial market instruments such as bonds or convertible bonds, and is similar to loans. 
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The provision of preferential loans can delay exit in two meaningful ways depending on 
the financial situation of the receiving firm. The effect on exit is greater if the firm receiving 
these loans is not able to finance its operations unless preferential financing is provided, 
than when preferential financing only helps the firm reducing its interest payment costs. 
Moreover, if preferential loans are used to finance investment in new equipment or 
technical upgrade, they may also lower fixed costs and maintain mills in operation that 
should otherwise shut down in response to market forces (Table 2). 

In comparison with cash grants and awards of the same amount, preferential loans are likely 
to delay exit by a lesser extent, as they need to be repaid at a given future debt. Hence, 
although they may certainly be used to boost current profitability numbers and thus delay 
exit, they will also be a drain on profits at a later stage. Hence, although some ailing firms 
will simply use the grant or the loan to boost current profitability and pay for current 
expenditures, their exit should (in theory) only be delayed to some extent. 

However, ever-greening of loans, whereby new loans are provided on a rolling basis and 
the principal is never repaid in full, are likely to delay exit to a greater extent. In the absence 
of ever-greening, the longer the maturity of a loan and the lower its interest rate, the greater 
its potential to delay exits, as loss making firms will more easily be able to make the interest 
payments.  

Governments can guarantee the repayment of a company’s loan, promising to repay the 
lender in case the company cannot comply with its obligations. Governments and other 
public institutions can similarly guarantee companies’ bonds. In addition, it is also not 
uncommon to transfer a company's liability to a state-owned enterprise or bank. 
Government guarantees can significantly delay firms’ exits, as the market perceives firms 
with an explicit or implicit government guarantee as not being subject to the same market 
discipline as other firms, and will continue their business relationship with them even when 
their profitability ratios are low and would indicate an imminent bankruptcy. 
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Table 2. Potential effects of preferential loans and guarantees on exit 

Areas concerned by the 
support measure 

Impact on cost structure 
(variable and fixed costs)  

Financial effects relevant for 
Exit 

Potential economic 
effects relevant for 

Exit 
A.  Production     

B. Company income Fixed costs  

(i) interest rate 
Firms’ net profit  Maintain operations 

C. Inputs: Energy, raw materials    

D. Labour    

E. Land     

F. Capital (financial or physical)  Fixed costs  Cost of capital  

Firms’ solvency 
 

Facilitate 
entry, 
upgrade  or 
new capacity 
investments 

Maintain 
operations 

 

G. Steel demand     

Note: A variable cost is a company's cost that is associated with the number of goods or services it produces. 
A company's variable cost increases and decreases with its production volume. A fixed cost is the other cost 
incurred by businesses and corporations. Unlike the variable cost, a company's fixed cost does not vary with 
the volume of production. 
Source: OECD elaborations 

3.1.3. Equity infusion and conversions 
Governments sometimes provide cash injections or debt relief in exchange for equity. In 
equity infusions, new company shares are created and sold to the government. In 
conversions, such as debt-for-equity swaps, debt contracted by the company towards the 
government is transformed into equity shares. In the large majority of those cases, the 
equity infusion or debt conversion is very beneficial to the steel firms, as it improves the 
firm’s debt position of the firm and as such may delay its exit.  

 Similarly, governments can forego revenues by writing-off a fraction or the totality of a 
loan they had provided to a steel company, or by restructuring a company’s debt in a way 
that advantages the borrower (e.g. extending maturity while keeping the same rate of 
interest). These instruments are often used with the clear purpose to avoid exit. 

When governments write off and restructure a firm’s debt, or infuse equity into the firms, 
they directly reduce its fixed costs by lowering the overall amount of liabilities and reduce 
the amount of interest rates payment incurred by a company each year. The two effects help 
firms maintain operations by improving their financial performance. This in turn help firms 
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to weather market downturns, which would otherwise lead them to either close plants or 
exit the market (Table 3).  

It should also be noted that these are often the preferred instruments to channel government 
support to new steel capacity investment projects (OECD, 2015[1]). 

Table 3. Potential effects of equity infusions, conversions and debt forgiveness on exit 

Areas concerned by the 
support measure 

Impact on cost structure 
(variable and fixed 

costs) 

Financial effects 
relevant for Exit 

Potential economic 
effects relevant for Exit 

A.  Production    
B. Company income Fixed costs  

(i) interest rate 

Firms’ net profit  Maintain operations 

C. Inputs:  Energy, raw 
materials 

   

D. Labour    
E. Land    
F. Capital (financial or 
physical)  Fixed costs  Firms’ liabilities   Maintain operations 

 
Firms’ solvency  

G. Steel demand    

Note: A variable cost is a company's cost that is associated with the number of goods or services it produces. 
A company's variable cost increases and decreases with its production volume. A fixed cost is the other cost 
incurred by businesses and corporations. Unlike the variable cost, a company's fixed cost does not vary with 
the volume of production. 
Source: OECD elaborations 

3.1.4. Tax benefits 
Other forms of targeted government support are tax exemptions, reductions, and credits, 
when directed specifically at the steel industry or at specific steel firms. Tax benefits can 
be given in the form of tax credits, tied to the purchase of some equipment (produced 
domestically or not), to the completion of a project, or even given to the steel firm as a 
reward for a specific contribution. Tax benefits can be on inputs (e.g. reduced tax for fuel) 
or on outputs (e.g. reduced VAT, reduced sale tax). Moreover, rebates can also be provided 
at the level of the corporate income tax, of the property tax of the factories, on export tariffs 
and on the firm’s contribution to workers’ social security scheme, etc. 

By reducing the costs of doing business for steel firms in specific jurisdictions or for 
specific steel firms, tax benefits selectively alleviate steel firms’ burden and thus may 
reduce exit. Depending on the stated purpose, tax exemptions, reductions and credits can 
affect firms’ performance and exit in multiple ways (Table 4). The main channel by which 
tax benefits are likely to delay exit is the reduction of variable costs, which in turn support 
firms’ operating revenue and allow them to maintain operations. When tax credits are given 
to equipment purchases, they may lower fixed costs and incentivise plant upgrade or new 
investment, which may, on the one hand help firms remaining in the market and, on the 
other hand, facilitate exit of older plants.  
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Table 4. Potential effects of tax benefits on exit 

Areas concerned by the 
support measure 

Impact on cost structure 
(variable and fixed costs)  

Financial effects relevant for 
Exit 

Potential economic effects 
relevant for Exit 

A.  Production  Variable costs Firms’ operating 
revenue 

Maintain operations 

B. Company income Variable costs Firms’ operating 
revenue  

Maintain operations 

C. Inputs:  Energy, raw 
materials Variable costs Firms’ operating 

revenue  
Maintain operations 

D. Labour Variable costs Firms’ operating 
revenue  

Maintain operations 

E. Land  Variable costs Firms’ operating 
revenue  

Maintain operations 

F. Capital (financial or physical)  Fixed costs  Cost of capital  Facilitate entry or 
new capacity 
investments, 
facilitate closures  

G. Steel demand  Revenues  Firms’ operating 
revenue  

Maintain operations 

3.1.5. Government approach to mergers and acquisitions 
Governments usually take into consideration a host of different policy objectives when 
facilitating mergers and acquisitions. This potentially makes the terms of government-
steered mergers and acquisition different from those that private individual profit-seeking 
companies would have sought. In many cases government mandated mergers are not 
economically driven, but aimed at creating large domestic “champions” from firms that 
may have exited the market or be subject to stricter domestic competition absent 
government intervention. 

3.1.6. Input support 
Steel is produced in many grades and qualities, requiring various raw materials to produce 
crude steel and a number of alloying materials to enhance the properties of the steel. The 
markets for these raw materials are global in nature, and few economies, if any, have 
domestic supplies of all the inputs needed for steel production. Even countries that are 
major extractors of steelmaking materials typically import some of the very same 
commodities, because of different material qualities, cost factors and/or the locations of the 
steel mills and mining operations. In the case of iron ore and coking coal, a major share of 
the mined output is traded internationally. 

Over the past decade, governments have often implemented measures to restrict exports of 
steelmaking raw materials. These measures can take a variety of forms, including export 
licensing requirements that limit who can export and how much can be traded. Export taxes 
have also been widely used in past years while export prohibitions and quotas are used 
more rarely reflecting the fact that such measures would generally be inconsistent with 
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international rules on trade. These export restrictions distort markets for internationally 
traded raw materials as supply is redirected to the domestic market, lowering domestic 
prices relative to international prices. Steel production costs in economies is dependent on 
imported raw materials thus increase relative to those in raw material exporting countries 
applying restrictions. At the same time, when domestic prices of raw materials are lower 
than they would otherwise be due to export restrictions, upstream mining activity can 
become less profitable, thus potentially hindering investment and innovation in those 
sectors. Moreover, export restrictions of raw materials can have particularly distortive 
effects when used in combination with export support and incentives on downstream 
products, such as export duty or tax rebate incentives. 

In addition to raw materials, governments can provide other input support to steel 
producers, including utilities, land and infrastructure support. For example, governments 
can set artificially low prices for utilities such as electricity, water and road services that it 
provides to a steel company through its public services. Governments have also provided 
land for steel plants at a lower than market price and reductions or exemptions in land-use 
fees, as well as services and infrastructure through government agencies or state-owned 
enterprises that benefit steel producers by lower their input costs. 

Input support as described above helps reducing the costs of producing steel. During 
downturns in the steel market, when steel prices are falling and reaching low levels, steel 
firms will continue to operate as long as they meet their variable costs of production. When 
inefficient firms are unable to cover their variable costs, under normal market conditions 
they would be forced to shut down. Raw materials comprise a significant portion of 
steelmakers’ total costs (along with fuel, power costs and utilities), and their low 
availability and relatively high prices in recent years should have yielded greater exit of 
inefficient steel producers from the market. Export restrictions and other input support that 
artificially lower variable costs can thus reduce the probability of inefficient steel producers 
exiting the market during periods of steel market weakness when steel prices fall to 
relatively low levels (Table 5).  
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Table 5. Potential effects of input support on exit 

Areas concerned by 
the support measure 

Impact on cost 
structure (variable 
and fixed costs)  

Financial effects 
relevant for Exit 

Potential economic 
effects relevant for 
Exit 

A.  Production  Variable costs Firms’ operating 
revenue 

Maintain operations 

B. Company income    

C. Inputs:  Energy, raw 
materials 

Variable costs Firms’ operating 
revenue 

Maintain operations 

D. Labour Variable costs Firms’ operating 
revenue 

Maintain operations 

E. Land  Fixed and variable 
costs   

Cost of capital 

 Firms’ operating 
revenue  

Facilitate entry or new 
capacity investments  

F. Capital (financial or 
physical) 

    

G. Steel demand     

Note: A variable cost is a company's cost that is associated with the number of goods or services it produces. 
A company's variable cost increases and decreases with its production volume. A fixed cost is the other cost 
incurred by businesses and corporations. Unlike the variable cost, a company's fixed cost does not vary with 
the volume of production. 
Source: OECD elaborations 

3.1.7. Output support 
Government support can also be targeted the steel firm’s output. Tariffs on foreign imports 
and local content support to consumers or downstream industries are types of measures that 
have the potential to create higher domestic prices and a higher demand for a steel firm’s 
products. Subsidies can be provided based on export performance (export subsidies), tariffs 
can be placed on imports in order to create price support for a domestic firm’s output (tariffs 
on imports), subsidies can be given to downstream industries on the condition that they use 
domestic steel (local content support to consumers or downstream industries), or the 
government can directly buy from local producers. 

Export subsidies are monetary amounts provided by the government to the steel firm based 
on the firm’s export performance. This form of subsidy is rare, as it is explicitly forbidden 
in WTO rules.  

Tariffs on imports increase steel import purchase prices and thus increase the relative price 
of domestic steel within the domestic economy, which can help domestic companies to 
delay their exit. Sometimes tariffs are used as remedies in response to foreign subsidies, in 
which case they are only intended to compensate for the impact of foreign subsidisation on 
the imported products. 
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Similarly, quotas on imports provide price and quantity support to domestic steel firms, by 
restricting the supply of a given steel product in the domestic economy. These instruments 
are also monitored by the WTO.  

Local content requirements applied to consumer or downstream industries increase the 
demand for domestic steel and thus constitute another form of support to domestic steel 
producers. Similarly, local content requirements in government procurement include 
discretionary preferences based on a company’s geographical location rather than features 
of the company’s goods. This also constitutes a form of support to certain steel companies 
based on their location, as local steel-using companies will tend to obtain more of their 
steel inputs locally instead of from international markets. 

The above-mentioned forms of output support are likely to delay exit through the demand 
side by boosting revenues. More sales are likely to improve steelmakers’ profitability and 
cushion their losses during market downturns thereby discouraging exit (Table 6).  

Table 6. Potential effects of various forms of output support on exit 

Areas concerned by 
the support measure 

Impact on cost 
structure (variable 
and fixed costs)  

Financial effects 
relevant for Exit 

Potential economic 
effects relevant for 
Exit 

A.  Production     

B. Company income  Revenues Firms’ profitability  Maintain operations 

C. Inputs:  Energy, raw 
materials 

   

D. Labour    

E. Land     

F. Capital (financial or 
physical) 

   

G. Steel demand  Revenues  Firms’ profitability  Maintain operations 

Note: A variable cost is a company's cost that is associated with the number of goods or services it produces. 
A company's variable cost increases and decreases with its production volume. A fixed cost is the other cost 
incurred by businesses and corporations. Unlike the variable cost, a company's fixed cost does not vary with 
the volume of production. 
Source: OECD elaborations 

3.2. Factors that reduce competition 

Another factor which indirectly influences exit is the degree of competition within a 
market. Greater competition incentivises successful incumbents to adopt emerging 
technology and improve efficiency while at the same time results in the loss of market share 
and exit of unsuccessful firms. In addition, factors which inhibit entry can prevent potential 
entrants from making crucial investments necessary to reach their minimum efficient scale 
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(MES).3 These factors may also discourage inefficient firms from exiting, as they enable 
current firms that are not producing at the MES to continue their inefficient operations and 
avoid exiting. Such barriers may include constraints on inward foreign direct investment 
(FDI) and trade, limitations on access to finance and policies which directly or indirectly 
support the performance of incumbents, all of which may result in unintended policy 
outcomes.  In both cases, entry by domestic and/or foreign firms is reduced and, in the 
absence of market-based competition pressures, less efficient facilities are able to avoid 
closure. 

3.2.1. Capital requirements and access to finance 
While barriers to entry stem from numerous sources, one that is highly relevant to the steel 
industry is the enormous capital cost involved in setting up and adding capacity to a steel 
factory. A large steel mill complete with multiple furnaces and rolling mill can easily cost 
the equivalent of billions of U.S. dollars, resulting in considerable sunk costs at the time of 
entry. Individual production units can cost hundreds of millions of dollars, with some 
estimated average investment costs calculated as follows: an EAF (USD 154 million), a 
slab caster (USD 154 million), a hot roll mill (USD 506 million), a welded tube and pipe 
mill (USD 120 million), a bar rolling mill (USD 88 million), and a heavy section and rail 
mill (USD 485 million) (Steel on the net, 2018[2]). Investment costs can vary significantly 
across countries and plants, however. For example, the aforementioned source notes that 
capital costs for a fully integrated slab plant with continuous casting can vary by several 
billion U.S. dollars across the plants in its sample, and wide variations are also observed 
for other types of production units. 

Steel is a very capital-intensive industry that generates considerable economies of scale. 
As a result, the steel industry is more likely to encourage entry by larger firms—with 
potentially lower average costs of production which, in turn, will help induce exit and 
consolidation of less efficient and smaller facilities. Tang and Zannetos (1986[3]) find that 
plants with lower production capacity and smaller blast furnaces were more likely to exit 
during 1970-1982. Deily (1991[4]), who studies plant exit by integrated steel firms during 
1977-1987, also found that smaller plants were more likely to shut down. Blonigen, 
Liebman and Wilson (2013[5]) showed that smaller steel production lines inside U.S. steel 
plants were more likely to shut down during 1978-2007. Indeed, preliminary analysis of 
the characteristics of exit in the steel sector presented in section 2 confirm that smaller 
plants are more likely to shut down during the 1985-2018 period.    

Because of the high capital intensity of the steel industry, factors that prevent potential 
entrants from engaging in large-scale investments undermine their ability to reduce their 
average costs to competitive levels.  Limited access to finance can therefore serve as a 
barrier to entry. Financial constraints for potential entrants results in weaker competitive 
pressure for incumbents and ultimately lead to less efficient firms and plants remaining in 
operation. There are a number of papers which demonstrate that access to finance is 
important for firm entry, subsequent growth of entrants and exit— see (Carreira and Silva, 
2010[6]) for a review of the empirical literature on financial constraints and firm entry, 
growth and exit.  

For example, Aghion et al., (2007[7]) finds that the development of financial institutions 
can enhance the growth of new firms after entering the market. Similarly Bravo-Biosca, 

                                                             
3 The minimum efficient scale is the level of output at which the average cost of production is minimised. 
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Criscuolo and Menon (2013[8]) provide an overview of the literature and data that suggests 
that lack of access to finance is a considerable barrier to business dynamism and growth. 
However, recent work by Aghion et al., (2018[9]) finds that access to finance results in 
counteracting effects on entry and exit. On the one hand, enhanced financial availability 
enables successful firms to innovate, invest and grow. However, better access to finance 
can disincentivise the entry of new firms by allowing inefficient incumbents to survive in 
the market. Thus, if finance availability is targeted towards low-productivity incumbents 
rather than innovative entrants, this can discourage entry and competition within the 
market, thereby reducing exits.  

The difficulty of addressing these issues is particularly heightened given the information 
asymmetries in the market for finance and the potential for unintended non-market 
distortions. Ensuring a healthy banking system is therefore important for the exit of 
inefficient firms. For example, weakness in the banking sector may lead to the prevalence 
of zombie firms, thereby discouraging exit. A recent study by Andrews, McGowan and 
Valentine (2017[10]) finds that zombie firms are more likely to be connected to weak banks, 
implying that zombie congestion is somewhat driven by bank forbearance.   

3.2.2. Restrictions on FDI 
Restrictions on FDI can hinder competition and thus discourage exit for a number of 
reasons. First, FDI rigidities discourage the entry of foreign firms into a host market, hence 
reducing the competition faced by domestic players. This is particularly relevant since most 
FDI is undertaken by multinational firms who tend to be more productive than domestic 
businesses (Helpman, Melitz and Yeaple, 2004[11]). The presence of foreign competition 
may force less productive domestic firms out of the market particularly when foreign firms 
are competing with domestic ones—see e.g. Harrison, Martin and Nataraj (2011[12])for 
India, De Backer and Sleuwaegen, (2003[13]) for Belgium, Franco and Weche Gelübcke 
(2015[14])for Germany, or Kokko and Thang (2014[15]) for Viet Nam.  

Second, greater competition may encourage highly productive domestic firms to invest in 
new technologies thereby further enhancing performance (OECD, 2015[16]). Thus enhanced 
competition from inward FDI may lead to enhanced business dynamism and facilitate the 
reallocation of resources from the least productive to more productive firms.4 Studies that 
examine both developed and emerging markets (examining the economy as a whole) find 
that inward FDI results in market share reallocation, from inefficient to efficient firms 
(Harrison, Martin and Nataraj, 2011[12]; Bloom, Schankerman and Van Reenen, 2013[17]; 
Fons-Rosen et al., 2013[18]).  

3.2.3. Trade restrictions 
Trade restrictions are sometimes perceived as representing another barrier to entry and 
competition, which may thus discourage plant exit. Trade restrictions on steel restrict 
(foreign) supplies, making it easier for domestic steel producers to compete. They can also 
lead to higher steel prices, improved profits and higher employment and wages for domestic 
producers. But at the same time, such restrictions impact other segments of the economy 
through higher input costs to users of the materials being affected by trade restrictions.  

                                                             
4 At the same time, FDI may result in a number of positive productivity externalities to domestic firms through a variety 
of channels, which can lead to productivity gains for some firms and the exit of others (see Santos (2017[159]) for a 
review on the literature of FDI externalities). 
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A number of theoretical models indeed suggest that trade barriers may provide protection 
to inefficient incumbents resulting in lower rates of exit, less resource allocation and lower 
productivity growth (Pavcnik, 2002[19]; Melitz, 2003[20]; Bernard et al., 2007[21]). 
Conversely, the removal of entry barriers (such as trade restrictions) are thought to increase 
competition within the market, shifting market share to more productive plants, shrinking 
the market share of inefficient incumbents and forcing some of the latter to exit (Syverson, 
2011[22]).  

In terms of steel plants, Deily (1987[23]) notes that trade protection may serve as an exit 
barrier, especially in the long run as it reduces the incentives to innovate and upgrade 
existing plants and tests this empirically using data on the U.S. steel industry. The results 
suggest that the Reagan-negotiated quotas during the 1980s were negatively associated 
with investment, suggesting that despite the higher prices caused by the binding quotas, 
firms were more focused on a predicted decline in future profits rather than making 
adjustments to improve efficiency.   

However, more recent findings seem to be less conclusive. Blonigen, Liebman and Wilson 
(2013[24]) investigated the exit behaviour of individual production lines inside U.S. steel 
plants and did not find empirical evidence that antidumping measures decrease the 
likelihood of exit of steel production lines in the U.S. Instead, they find that production 
lines are more likely to avoid exit if they are newer, larger, modernised, and are operated 
by mini-mill producers.  

While the theoretical models just presented suggest the presence of a negative association 
between trade restrictions and exit, empirical findings are thus less conclusive. As such, 
further research is needed to gain better policy insights specifically on the relationship 
between trade restrictions and the propensity for weak firms that benefit from the 
restrictions to exit the market. In addition, when looking at trade protection and exit, one 
should also take into account global effects and not solely the partial (economy-specific) 
effects on exit. Thus, while protection used to offset foreign subsidisation could 
theoretically slow exit in the domestic market, it could potentially counteract the delay in 
the exit of potentially inefficient firms that remain in the market thanks to subsidies and 
government support measures they receive. 

3.2.4.  Direct and indirect government interventions  
Government policies can create exit barriers or exacerbating exit barriers that stem from 
structural (industry) barriers as discussed above. For example, the economic and social 
implications of exits are particularly salient for the steel sector, where substantial job losses, 
earnings reduction, worker and firm reallocation, and other adjustment challenges tend to 
be concentrated in time and geography. Specific government measures may alleviate the 
social costs associated with plant closures but at the same time become barriers to exit. The 
costs to workers of dismissal are socially undesirable, and make it difficult to carry out 
plant closures, but this can become a more prominent barrier to exit and increase the 
eventual costs of adjustment when addressed by government policies that impede or restrict 
the efficient functioning of labour markets, for example.  

Looking more broadly, the regulatory framework may also include indirect features that 
are not conducive to exit. Previous OECD work has focussed on policy reforms to 
encourage the restructuring and exit of weak firms in order to boost overall productivity 
across economies. Firms that would typically exit or restructure in a competitive market, 
i.e. so-called “zombie” firms, tend to depress productivity growth, as they divert resources 
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from flowing to more productive and successful firms and slow the diffusion of best 
practices and new technologies across economies (Adalet McGowan, Andrews and Millot, 
2017[25]) 

Much of the problem stems from weaknesses in the banking system and insolvency 
regimes. For example, bankruptcy regulation might play an important role (Adalet 
McGowan, Andrews and Millot, 2017[26]). Dysfunctional insolvency systems induce 
creditors to keep their ailing borrowers in operation rather than force bankruptcy 
proceedings, in order to save the values of their credits (McGowan, Andrews and Millot, 
2017[27]). Failure to enforce solvency requirements on heavily indebted steel companies 
further postpones the exit of inefficient firms and results in considerable misallocation of 
resources. As another example, the lax enforcement of accounting, fiscal, environmental, 
labour market and other standards and regulations may alleviate budget and other 
constraints, thus postponing the exit of inefficient plants. 

Cross-country policy indicators developed by the OECD highlight several features of 
insolvency regimes that potentially impose barriers to restructuring. These include 
creditors' inability to initiate restructuring, an indefinite stay on assets (a stay on assets 
stops actions by creditors to collect debts from a debtor), no “cram-down” of restructuring 
plans on dissenting creditors (i.e. to override the votes of a minority of creditors who vote 
against the restructuring plan), and the dismissal of incumbent management during 
restructuring (which can increase private incentives of management to hide the true 
financial state of the firm). Addressing such barriers can help promote restructuring of 
ailing firms and encourage exit.  

3.3. Cost considerations 

3.3.1. Steel specific capital and sunk costs 
Sunk costs, according to Tirole (1988[28]), are “investment costs that produce a stream of 
benefits over a long horizon but can never be recouped.” Sunk costs cannot be recovered if 
a company decides to leave an industry because the invested capital is specific to an 
industry and has little or no resale value. Unlike fixed costs, which are often financed along 
the way and terminated if the firm exits, sunk costs frequently involve a lump sum payment 
that must often be paid before entry. Furthermore, even if equipment is amortised over ten 
or more years, the firm is still responsible for any remaining payments if the factory shuts 
down.  

Rosenbaum and Lamort (1992[29]) explain that since the sale of non-recoverable assets 
(sunk costs) cannot be included in the stream of payments provided by these assets, then a 
longer period of production is needed to recover a sufficient return of their investment. This 
helps explain why firms with greater sunk costs remain in operation longer than firms with 
assets that have greater resale value (i.e. recoverable capital costs), which is particularly 
relevant to steel plants.   

Indeed, steel capital has relatively limited value for the production of goods other than steel. 
For example, investments in steelmaking equipment and the relining of blast furnaces have 
low liquidation values or high costs of transfer or conversion. In fact, the costs associated 
with the dismantling and removal of this equipment implies that steel capital may have 
negative value in the advent of exit. The relatively limited alternative uses for steel capital 
provides an incentive for firms to continue to operate and thus acts as an exit barrier in the 
steel industry. 
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The incentive to extend the operation of industry-specific capital in order to recoup 
otherwise non-recoverable investment costs is particularly large in the steel industry due to 
the durability of steel capital. As Deily (1987[23]) notes, steel capital frequently lasts more 
than 20 years. Thus, while the specialised nature of steel capital induces owners to delay 
exit, the durability of steel capital makes this delay financially viable while operating losses 
are sufficiently small. 

It is important to point out that sunk costs (such as industry-specific capital) and the 
durability of steel capital also serve as a barrier to entry (Rosenbaum and Lamort (1992[29]), 
Eaton and Lipsey (1980[30]). The added risk of sunk costs makes them an even greater 
barrier to entry than fixed costs (Pindyck, 2008[31]). By inhibiting entry, these key aspects 
of steel capital (industry specificity and durability) undermine exit indirectly, as more 
efficient firms are prevented from entering and allowing less efficient facilities to continue 
operating. In sum, both the steel-specific nature and durability of steel capital serve as 
barriers to exit and entry.  

3.3.2. Demand expectations and cyclicality 
The academic literature on firm behaviour suggests that the cyclical nature of the market 
can also influence investment and exit decisions. The cyclical nature and uncertainty 
around demand in the steel industry works as an additional exit barrier, since firms have an 
incentive to delay the retirement of any facilities that may suddenly become useful during 
the next economic uptick. Lambson (1991[32]) highlights the importance of market 
uncertainty in sunk-cost investments within a theoretical framework. If demand conditions 
are expected to remain favourable for a substantial period of time, firms are more likely to 
construct plants entailing higher sunk costs but lower operating costs. In contrast, if demand 
conditions are expected to be transitory, firms are more likely to build plants with low sunk 
costs but high operating costs.   

This rationale is highly relevant to the steel industry, where production relies on two main 
technologies: a high sunk cost technology (BOF production) and a (relatively) lower sunk 
cost technology (EAF production).5 Moreover, BOFs can have lower operating costs 
compared to EAFs, depending on the prices of the key steelmaking raw materials, namely, 
iron ore, coking coal, and ferrous scrap. Steel consultant James King estimates the cost of 
a tonne of BOF liquid steel in 2018 to be USD 328, compared to an estimated USD 430 
per tonne for EAF steel (Steel on the net, 2019[33]).6 Nevertheless, BOF and EAF 
production costs within and across markets can vary significantly, based on several factors 
beyond raw material cost.   

If BOF production entails greater sunk costs but lower operating costs, it would then be 
rational to invest in BOF capital during periods of stronger and more stable demand.  This 

                                                             
5 Investment costs for BOF factories average cost USD 1 100 per metric tonne of capacity, while investment costs for 
EAFs are under USD 300. See https://blog.steel-technology.com/basic-oxygen-furnace-steelmaking/ 
6 The BOF estimate is for a typical size integrated BOF plant, 3 million tonnes per annum (Mtpa), at a Japanese coastal 
site with its own coke and sinter plant, using imported ore and coal purchased at international prices with third party 
transport, and is assumed to make commodity grade carbon steel for flat products with average labour 
productivity.  The EAF estimate is for a typical size plant of about 1 Mtpa capacity, based in Japan, using a 100% scrap 
charge to EAF  (no DRI or iron ores), and producing commodity grade carbon steel for long products with average 
labour productivity.  See https://www.steelonthenet.com/cost-bof.html and https://www.steelonthenet.com/cost-
eaf.html. 

https://blog.steel-technology.com/basic-oxygen-furnace-steelmaking/
https://www.steelonthenet.com/cost-bof.html
https://www.steelonthenet.com/cost-eaf.html
https://www.steelonthenet.com/cost-eaf.html
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may be one factor helping to explain, for example, the preference for investment in BOF 
technology in China over the 2000-2013 period, in addition to policy-related factors that 
may have induced the resulting capacity expansion. In contrast, where demand is more 
uncertain, EAF investment appears to be a more common choice. This may partially 
explain why EAF facilities expanded rapidly in the United States (U.S.) after the economic 
slowdown of the 1970s as well as the recent interest in EAF investment in China. However, 
while uncertainty may increase the incentive to invest in EAFs, it is unlikely to induce the 
exit of BOFs. It is also important to note that firms cannot react immediately to strong 
demand growth, given the long time needed to construct and install new equipment.  

3.3.3. Labour market rigidities and dismissal costs 
Labour market rigidities are also perceived to act as a barrier to exit. In a theoretical model 
by Poschke and Markus (2009[34]) rigid employment protection legislation (EPL) results in 
higher firing costs and therefore discourages firms from exiting given the additional costs 
incurred immediately upon leaving the market. Moreover, the negative effect of EPL on 
exit is likely to be greater in industries where businesses face idiosyncratic demand shocks, 
as in the steel sector. Firms facing high labour costs are also less likely to experiment with 
new technologies, opting for more stable and older-vintage technologies, thereby lowering 
the probability of exit but also their potential competitiveness (Bottasso, Conti and Sulis, 
2017[35]). 

The empirical evidence on EPL rigidities and exit for firms in general is however mixed. 
Studies by Autor et al. (2007[36]) for the US and Kugler and Pica (2008[37]) for Italy find no 
statistically significant link between EPLs and exit. However, recent work by Bottasso, 
Conti and Sulis (2017[35]) uses data from thirteen OECD economies and finds evidence of 
a negative relationship between EPLs and exit. The negative relationship is found for both 
collective and individual dismissal types of regulations and the magnitude of the effect is 
stronger in industries with greater employee reallocation intensity.  

Preliminary analysis based on OECD and James King plant-level data into the effects of 
EPLs on exit probability shows a negatively statistically significant link between more 
stringent EPLs and exit probability in the steel sector. In other words, available data suggest 
that more stringent collective dismissal regulations would seem to discourage exit. 
(Figure 6)   
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Figure 6. Estimates of the probability of plant closures by Strictness of EPLs 
1998-2015 

 
Note: The indicator of strictness of employment protection - collective dismissals (additional provisions) - 
measures additional costs and procedures involved in dismissing more than one worker at a time (compared 
with the cost of individual dismissal).  
Source: OECD calculations based on James King and OECD plant-level capacity database and OECD 
Employment and Labour Market Statistics database  

In many OECD and non-OECD economies contractual obligations are in place to support 
workers in the event of an economic shock (OECD, 2018[38]). While such contracts are 
important to assist workers when faced with dismissal, they can act as a barrier to exit since 
they can result in costs to the firm at the time of exit. Some of these obligations are 
contractual with the firm while others are contractual with the state and/or industry level. 
These costs include both written and unwritten obligations to provide employment and 
income security to workers, including severance payments, unemployment benefits, and 
pension obligations. 

3.3.4. Environmental costs associated with closures 
Stringent environmental regulations are important to address environmental concerns. 
However, their impact upon firm exit often depends on how these regulations are designed. 
In general,  high clean-up costs following the decommissioning of a steelmaking plant may 
provide incentives to stay in business (i.e. act as a barrier to exit) while high environmental 
costs associated with ongoing production (e.g. a carbon tax) may give polluting steelmakers 
an incentive to exit. As concurrent policies could counter the effectiveness of either 
incentive, the need for coherence between environmental and industrial policy is key. 

In theory, and as noted above, potentially large clean-up costs following the shutdown of 
steel facilities could provide an incentive for firms to delay closure in cases where plant 
exit would otherwise be profit-maximising (or loss-minimising). Indeed, the spectre of 
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large clean-up costs may serve as an important exit barrier for individual plants, even when 
the environmental abatement cost of keeping such plants in operation is high.  

But steel firms can also face ongoing penalties for violations of environmental regulation, 
notably emission related fines, for keeping activities in operation. Stringent environmental 
emission fines may thus incentivise firms to shut down heavy polluting plants in favour of 
those, which are more environmentally friendly. Hypothetically, the introduction of 
emissions fines (such as CO2 caps and emissions trading) may induce both the exit of older 
plants with greater pollution generating technologies. But again, such fines—along with 
any predicted abatement costs (i.e. mandated upgrades and future penalties)—may still be 
lower than the clean-up costs that the firm would face if the facility shut down.  

Available empirical evidence for the steel sector suggests a positive relationship between 
environmental regulation and exit. Deily and Gray (1991[39]) find that plants were more 
likely to exit if they had a higher probability of facing heavier enforcement. More 
specifically, the results indicated that a 10 percent increase in the authors’ environmental 
enforcement index increased the probability of a plant closing by 4.3 percentage points. 
Thus, a rise in regulatory stringency, all else equal, increased the likelihood of closure. 
Seemingly, the cost of compliance that is required in order for these facilities to continue 
operating exceeded the clean-up costs associated with exit.  

Research using data for other sectors also suggests that more stringent regulation increases 
the likelihood of exit—see Snyder et al. (2003[40]) for chlorine manufacturing plants and 
Coysh et al. (2019[41]) for coal-fired power plants.  It is important to note that older firms 
are more likely to use outdated and more polluting technologies and that many existing 
technology-based and performance based standards set more stringent standards for new 
than existing plants (Coysh et al., 2019[41]), which means that older, and more polluting 
plants often have lower opportunity costs for remaining in operation when compared to 
younger firms.  

However, preliminary (i.e. non-structural) analysis on the relationship between various 
OECD indexes relative to environmental stringency and exit rates seems to suggest that 
stricter regulations are delaying exit. This is the case for example of the broad 
Environmental Policy Stringency (EPS) indicator (Figure 7), which is based on the degree 
of stringency of 14 environmental policy instruments, primarily related to climate and air 
pollution. This result clearly opposes previous empirical work and is likely to reflect the 
fact that other firm characteristics, which may be the cause of exit, are not taken into 
account in the analysis. For example, stricter environmental regulation that encourages 
steel companies to invest in energy efficiency can perhaps help sustain their economic 
viability during periods of high energy costs, or at least enhance their resiliency to energy 
price shocks. The causality link, therefore, may not be from environmental regulation per 
se, but rather from economic viability to the probability of exit. Otherwise, the result may 
be related to the fact that stricter environmental policy legislations may increase the costs 
of environmental clean-up more than the burden of compliance with environmental 
legislations. In other words, companies may prefer to pay the additional costs of operating 
more polluting plants rather than dealing with clean-up costs. An avenue for further 
analysis, therefore, would be to determine a causality nexus between environmental 
stringency and plant closures in the steel sector, by conducting econometric analysis that 
would also control for other factors including firm performance, country-specific 
institutional frameworks and other factors that are at the core of a firm’s decision to exit 
the market. 



BARRIERS TO EXIT IN THE STEEL SECTOR | 31 
 

 
 

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS 
      

Figure 7. Estimates of the probability of plant closures by EPS 
1990-2015 

 
Note: The OECD Environmental Policy Stringency Index (EPS) is a country-specific and internationally-
comparable measure of the stringency of environmental policy. Stringency is defined as the degree to which 
environmental policies put an explicit or implicit price on polluting or environmentally harmful behaviour. The 
index ranges from 0 (not stringent) to 6 (highest degree of stringency). The index covers 28 OECD and 6 
BRIICS countries for the period 1990-2012. The index is based on the degree of stringency of 14 environmental 
policy instruments, primarily related to climate and air pollution. In this exercise, low levels of environmental 
stringency (e.g. index below 3) have been compared to high levels of environmental stringency (e.g. index 
above 3).   
Source: OECD calculations based on James King and OECD plant-level capacity database and OECD 
Environmental policy database 
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4.  Social, economic and geographic costs of closures 

Open market economies are characterised by continuous dynamism where firms are 
constantly entering, growing, shrinking and exiting the market. This process results in the 
reallocation of factors of production, including labour and capital to more productive plants 
away from less productive ones, contributing to aggregate productivity growth (Restuccia 
and Rogerson, 2013[42]). Reallocation of workers from inefficient to more efficient parts of 
the economy may also benefit workers, insofar as the transition implies higher earnings in 
more efficient production units. When workers are displaced, however, this shift often 
involves spells of involuntary unemployment (Stock, 1998[43]). Efficiency gains and other 
aggregate benefits of restructuring are normally more diffused and therefore less visible 
than the costs imposed on workers of exiting or contracting firms, making the relevant 
reforms potentially difficult to implement politically (Andrews and Saia, 2017[44]).  

The economic and social costs of exits are particularly salient in the steel sector and other 
heavy industries, as steel companies tend to be larger and adjustments concentrated in time 
and geography. These include but are not limited to earnings lost by displaced workers into 
new jobs, the duration of unemployment, regional concentration and local economy 
spillovers, worker reallocation, and dismissed employee health. Much of the literature 
focuses on firms in general, however available studies pertaining to the steel sector 
specifically are presented below.  

4.1. Earnings losses and employment duration 

Mass lay-offs receive a great deal of attention from policy makers and the general public 
because of the challenges that affected workers face in finding re-employment (Silva et al., 
2019[45]). This is particularly apparent for steel and other manufacturing workers as they 
tend to experience large wage reductions after they find new employment (Huttunen, 
2018[46]; Bain, 1992[47]).  

In particular, a common finding in the economics literature is that displaced workers face 
considerable losses in the short run and these losses are persistent in the long run for 
employees both in steel and non-steel sectors. Looking at several sectors in the U.S., 
Jacobson, et al., (1993[48]) used administrative data for the state of Pennsylvania to study 
earning losses of displaced workers who exited plants that underwent a reduction in 
employment by 30% or more. Their results suggest that six years after, earnings declined 
by around 25% in comparison to pre-dismissal earnings if the workers’ new jobs were in 
the same 4-digit industry and 18% in a different 4-digit manufacturing industry. They also 
find that earnings losses when displacement is not due to mass layoff are still 7-9%. Couch 
and Placzek (2010[49]) use the same methodology, and the results are in line but show 
smaller magnitudes: earnings lost by displaced workers in Connecticut, U.S. six years after 
displacement were about 13%-15%, i.e. very similar to what is found by Morissette et al. 
(2013[50]) in Canada.  

 Schmieder et al. (2007) performed a similar study for Germany and reported that workers 
displaced from their jobs during mass-layoffs in the 1982 recession suffered earnings losses 
of about 10%-15% that persisted 15 years after displacement. Recent work by Upward and 
Wright (2019[51]) relies on extensive data to provide new insights on dismissal and earnings 
loss of workers in the United Kingdom. Overall, their results find an immediate loss of 
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income of roughly 40% and a long-term decrease of income by around 10%. Moreover, 
unlike previous studies, earnings reductions in the long run are driven predominately by 
ex-post displacement earnings (80%) as opposed to lower rates of employment.  

Recent research by (Huttunen, 2018[46]) finds that displaced workers in the Finnish steel 
sector experienced persistent adverse effects on earnings following displacement. 
Moreover, those who found employment during the sample period experienced a decline 
in their earnings in comparison to the year before the displacement. 

There are a number of different reasons why displaced workers would experience larger 
wage declines following re-employment, the most notable being associated with the fact 
that workers possess firm- or industry-specific skills—see e.g. Grundke et al. (2017[52]); 
Silva et al. (2019[45])—particularly suited to their old jobs, which made them more 
productive and allowed them to be paid a wage premium. As such, there are costs associated 
with finding new work and these can differ depending on the occupation of the worker, 
exposure to automation and worker characteristics. In a cross-country study, Andrieu et al., 
(2019[53]) for example find that costs of transitions increase with, first, the cognitive ability 
of workers in origin job, second, the percentage of workers most likely to be displaced by 
automation in the manufacturing industry, and, third, the mean age of workers in the 
occupation. 

Studies have also tracked the employment conditions of displaced steel and non-steel 
workers. Most of these studies find a considerable share of employees struggle to find 
employment after being laid off. A comprehensive analysis conducted by the New York 
State Department of Labor (1988) surveyed 3 000 laid-off workers from Bethlehem Steel’s 
Lackawanna plant, which experienced mass layoffs in the early 1980s. Three years after 
being laid off, only 38% were re-employed, while 34% were still searching for a new job, 
and 27% had opted for early retirement. Importantly, employees that performed tasks in 
the Bethlehem plant that were characterised as professional-managerial-technical were 
most successful in finding new work, followed by electricians and welders. This may be 
because such tasks were less steel-specific and involved transferable skills.  

The empirical literature for both workers in general and in the steel sector in particular 
suggests that a large share of displaced workers remain unemployed for an extended period 
of time. The prospect of protracted unemployment for displaced steelworkers, like the 
prospect of substantial earnings losses, are very important socio-economic concerns that 
need to be addressed to minimise the resistance to closure and restructuring. Shorter 
unemployment duration would facilitate exit. Therefore, it is critical to deploy policies that 
help increase the likelihood of re-employment. The new OECD Jobs Strategy provides a 
structured framework to design comprehensive policy packages for workers facing labour 
market transitions (OECD, 2018[38]). 7 See Section 5. for a more detailed discussion on 
policy responses to displaced workers.  

4.2. Geographic concentration and reallocation 

There is growing interest in the role of geographic concentration of local industries on the 
plight of displaced workers. In the U.S., many of the steel plant closures were 
geographically concentrated in the ageing industrial regions of the Midwest. Europe also 
faced geographic concentration of steel plant closures in declining industrial regions. And 

                                                             
7 Also see (OECD, 2019[73]) for a recent overview of labour market conditions across OECD economies.  
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in many other parts of the world, steel plants have tended to be clustered near resources of 
raw materials, or in coastal areas with easy access to traded raw materials, or near 
downstream manufacturing industries that provided much of the demand for steel. Research 
has shown that displacement effects are more severe in declining local economies and 
industries (Jacobson, LaLonde and Sullivan, 1993[48]; Carrington, 1993[54]; Andersson 
et al., 2018[55]).  

Geographic concentration of industries that utilise relatively similar skills might help 
displaced workers by giving them more employment opportunities—e.g. the case of the 
Australian mining industry’s hiring of laid-off steelworkers of BlueScope (Andersson 
et al., 2018[55]). This Australian study found that proximity to suitable jobs decreases 
joblessness, even within narrowly defined geographies. Furthermore, skill-related 
employment can induce workers to change industries, decreasing the likelihood of long-
term unemployment. More generally, it appears that clusters of related activities not only 
create agglomeration externalities for firms but also for local workers.  

A recent study by Nefkke et al. (2018) examined the re-employment of displaced workers 
stemming from plant closure and analysed the possible impact of industry concentration of 
the displaced industry as well as different industries that utilise the same skills as the pre-
displacement industry. The results are general and non-steel specific.  Importantly, 
displaced workers experience relatively smaller earnings losses and find new work faster 
if there is a geographical concentration of firms of the same industry (potentially requiring 
similar skills). In contrast, the presence of large local industries (but different to the industry 
of mass layoff) that are skill-related to the industry of the closed plant, is found to be 
associated with larger earnings losses but better re-employment prospects over the longer-
term. The loss in earnings is likely associated with small differences between the skill-
related industries, thus, even though these workers may have shorter unemployment spells, 
the skills match will not be frictionless compared to jobs in the pre-displacement industry, 
resulting in lower salaries. These results suggest that in regions lacking concentrations of 
skill-related industries or regions where skill-related industries are in decline, geographic 
relocation by workers may serve as the best opportunity for re-employment. 

Instances of mass layoffs in the steel industry are indeed found to be linked with increases 
in migration by displaced workers seeking new jobs (Bednarzik and Szalanski, 2012[56]; 
Dotson and Perera, 2016[57]; O’Brien and Burrows, 2017[58]), particularly in regions without 
the presence of other industries which could provide economic stability. Locations with a 
larger economic diversity will normally better support the shock of mass layoffs.   

4.3. Health and other social consequences 

Besides the lost earnings and increased unemployment duration, numerous studies show 
that displacement has a negative impact on health. Brand (2015[59]) summarises the 
widespread evidence on the negative effects of job loss, which include not only subsequent 
unemployment, long-term earnings losses, and lower job quality, but also declines in 
psychological and physical well-being, social withdrawal, family disruption, lower levels 
of children’s attainment and well-being. Studies have linked job losses to short and long-
term declines in physical health, including worse self-reported health, physical disability, 
cardiovascular disease, a greater number of reported medical conditions, increase in 
hospitalization, higher use of medical services, higher use of disability benefits, an increase 
in self-destructive behaviours and suicide, and mortality (Brand, 2015[59]).  
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In Sweden, Eliason and Storrie (2009[60]) find that the mortality risk following plant 
shutdowns in 1987-1988 increased 44% for men during the first four years after 
displacement, primarily due to alcohol-related conditions and suicide, but no effect on 
female mortality was found. Browning and Heinesen (2012[61]) also show that mortality in 
Denmark rises after displacement, with a 84% increase just after plant closure, and 
decreasing thereafter, but still 10% higher after 20 years. Black, Devereux and Salvanes 
(2015[62]) study the impact of plant closings and mass layoffs on the health of Norwegian 
workers and find that displacement has a negative effect on cardiovascular health of both 
men and women, with much of the effect driven by an increase in smoking 

Sullivan and Wachter (2009[63]) studied the impact of job displacement on mortality of 
workers in the U.S. state of Pennsylvania during the 1970s and 1980s. Their empirical 
results indicate that displacement during the early and mid-1980s increased the mortality 
rate of high-seniority male workers by 50-100% shortly after displacement, and remained 
10-15% higher twenty years after displacement. Moreover, the rates of mortality were 
greater for workers with larger earnings losses. It is relevant to note that roughly 29% of 
displaced workers in this study were from the steel industry. In fact, the Mon Valley suburb 
of Pittsburgh, which faced heavy steel job losses in the 1980s, was reported in 1985 to have 
a suicide rate twice the national average (Bednarzik and Szalanski, 2012[64]). 
In a study conducted using a panel of U.S. states from 1996 to 2005 Classen and Dunn 
((2012[64]) find that job losses associated to mass layoffs, which typically occur as a result 
of plant closure, are positively associated with the suicide rate for males and females. Their 
empirical results estimate one additional suicide death for every 4200 males who become 
unemployed as part of a mass‐layoff and one additional suicide death for every 7100 
females who lose their job as a result of a mass‐layoff. They list as possible explanation the 
fact that, in case of mass layoffs, the prospects of finding a new job may be worse, or that 
a large number of social networks may be fractured. Indeed, entire towns may experience 
an emotional trauma from a plant closing, suggesting sociological forces could be at play 
(Classen and Dunn, 2012[64]). 

Most recently, the socioeconomic literature has been looking at the impact of mass layoffs 
on steelworkers communities. A notable example comes from the United Kingdom where 
Mc Lachlan (2019[65]) studies the loss of status associated with the loss of employment. 
Loss of status adds up to the negative impacts on individuals and contribute to the creation 
of a shared narrative within the steelworker occupational community to cope with the 
trauma of employment loss.  
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5.  Past policy approaches 

One guideline of the Steel Committee is to make every effort to provide effective 
programmes to assist steel workers affected by structural adjustments (encouraging re-
adaptation to alternative employment). In view of the need to exchange information on 
policies and programmes to assist steel workers, section 5.1 below focusses extensively on 
labour market policies applied across some countries. Section 5.2 summarises, very briefly, 
the restructuring experiences and policies adopted by selected jurisdictions. Although 
restructuring policies, broadly speaking, have focussed more on ensuring the viability of 
firms and addressing excess capacity, and have not necessarily aimed at removing barriers 
to exit, some linkages can be made with the latter. At the end of every historical example 
provided in section 5.2, a summary is provided which links each historical experience with 
the factors identified in the literature as influential in facilitating or hampering exit.  

5.1. Labour-market policies to address displaced workers 

The new OECD Jobs Strategy provides a structured framework to design a comprehensive 
policy package to assist workers in the face of labour market transformations (OECD, 
2018[66]). 

Active labour market policies (ALMP), which support workers in their job search and 
include re-training and up-skilling possibilities, appear to have some success in bringing 
displaced workers back into employment. Overall, increased spending on ALMP 
(measured as a percentage of GDP) has been found to correlate with a higher percentage of 
re-employment one year after displacement (Andrews and Saia, 2017[67]).8  

In some cases of mass lay-off events9, dedicated agencies have been set up to better assist 
workers, improving access to job-search assistance and counselling (OECD, 2018[68]). For 
example, the mass displacement of steelworkers in Pittsburgh helped initiate two major 
U.S. Department of Labor programs launched in 1988—the Economic Development and 
Worker Adjustment Assistance Act (EDWAA) and the Worker Adjustment and 
Notification Retraining Act (WARN) (Bednarzik and Szalanski (2012[69]).10 Additionally, 
the Department of Labor currently administers a number of active employment and training 
programs that provide benefits and services to individuals impacted by mass layoffs. These 
include: 

 

                                                             
8 The analysis does not account for the quality of the policy. 
9 Mass layoffs are often perceived by policymakers as bringing about the most serious social consequences, thus the 
interest in preventive and tailor made measures.  
10 EDWAA provided funds to States and local sub-state grantees so they can help dislocated workers find and qualify 
for new jobs, the program no longer exists. WARN offers protection to workers, their families and communities by 
requiring employers with 100 or more employees to provide notice 60 days in advance of covered plant closings and 
covered mass layoffs. 
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Trade Adjustment Assistance for Workers Program (authorized under the Trade Act of 
1974), which provides workers who are adversely affected by foreign trade with 
opportunities to obtain skills, credentials, resources, and support necessary for re-
employment (U.S. Department of Labour, 2020[70]). 

Dislocated Worker Formula Program (authorized under the Workforce Innovation and 
Opportunity Act, WIOA), which aids dislocated workers to obtain re-employment through 
job search assistance, career services, and skills training. Under the WIOA, a National 
Dislocated Worker Grant Program expands state and local capacity to provide services to 
workers affected by significant dislocation events (U.S. Department of Labor, 2020[71]).  
Also authorized under WIOA, the Department provides a Rapid Response service – a 
strategy designed to respond to layoffs and plant closings by quickly coordinating services 
and providing immediate aid to affected workers (U.S. Department of Labor, 2020[72]).       

Social organisations can play a vital role during the notification period in facilitating 
support measures to employees that will be dismissed. One example includes the Swedish 
Job Security Councils (JSCs). The councils are based on collective agreements between the 
social organisers in a sector or occupational field, such as white-collar workers in the 
private sector. JSCs are actively involved in each phase of restructuring, from giving 
guidance to firms and trade unions at the early phase in addition to transition services and 
support to employees that are dismissed. Transitionary support can include individual 
counselling, career planning, job-search support, retraining and so on (OECD, 2019[73]; 
Silva et al., 2019[45]). Amongst OECD members, Sweden has one of the highest rates of re-
employment of displaced workers at roughly 90% (OECD, 2019[73])].  

Life-long learning, re-training and activation policies can improve re-employment 
prospects and need to be part of a comprehensive strategy to support workers (OECD, 
2018[74]). Continuous training throughout a worker’s professional life is fundamental as 
employees face increasingly fragmented employment histories and are expected to be able 
to adopt to changing work environments. Learning possibilities need to be broadly 
available and independent of a workers employment history in order to be effective (OECD, 
2018[74]).  

The need for continuous up-skilling is particularly important in view of increasing 
automation of production processes and tasks, notably for workers that carryout routine 
tasks Nedelkoska and Quintini (2018[75]) (Frey and Osborne, 2017[76]); (Graetz and 
Michaels, 2018[77]). Moreover, these measures to support workers are all the more critical 
in a mature industry like steel, where structural adjustment pressures might be higher. 11 
In addition, training might be especially important for low and medium-skilled workers, 
who are likely to face a higher risk of displacement but at the same time are however less 
likely to benefit from training possibilities (OECD, 2018[74]).  

An extensive study on the effectiveness of training programmes by Nedelkoska and 
Quintini (2012[64]) showed that programmes that were small scale, linked to the local job 
market, and focused on developing analytical skills are particularly helpful in increasing 

                                                             
11 Bednarzik and Szalanski (2012) note that one of the most successful vocational programs provided to displaced steel 
workers in Pittsburgh involved robotics training developed by the Allegheny County Community College in partnership 
with Westinghouse. The Community College received the funding and hired Westinghouse personnel to help design 
the curriculum and teach the course, using expensive Westinghouse equipment in the training. This was an intense 
1,064 hour program for the students who were rigorously screened through testing and interviewing, with a pool of 
400 applicants, enticed by the prospect of high-paying jobs, reduced to 20 per class. 
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the likelihood of getting a job. The analysis also illustrated that subsidising the relevant 
community college is positively associated with re-employment, although very few 
workers in their sample ever returned to their previous earnings’ level, especially when 
taking into account fringe benefits.  

An evaluation by Winter‐Ebmer (2006[78]) of a training program for displaced Austrian 
steelworkers that utilises a treatment/control methodology found that the program 
increased earnings and employment. The author noted that payment for the programme was 
shared by the worker, the government, and the firm, and involved job counselling, search 
activities, and training. Also, unemployment benefits were allowed to continue during 
training for up to four years. 

Facilitating regional mobility (e.g. by addressing distortions in housing markets) could also 
help displaced workers. More specifically, studies have indicated that individuals who 
relocated after displacement were 7-15 percentage points more likely to be re-employed 
after firm closure compared to immobile displaced workers (Jolly, 2015[79]). As such, 
policies that facilitate mobility may increase the re-employment of displaced workers 
stemming from plant closure. However, while workers who move to a different region after 
displacement are more likely to become re-employed (Andrews and Saia, 2017[67]), many 
non-job related considerations (e.g. family ties, regulation of the housing market) are 
important factors that also influence mobility (Huttunen, Møen and Salvanes, 2018[80]; 
OECD, 2018[68]).  

With regard to the timing of activation policies, it is found that early interventions are more 
efficient in better preparing workers to find employment. The design of these policies 
should however refrain from preventing or delaying the closure of inefficient production 
units. Searching and re-training for a new job can take time, so starting ALMPs before the 
actual lay-off increases the chances of a smooth job transition. Implementing activation 
measures as soon as workers are notified helps avoid long periods of unemployment that 
result in lower future wages and re-employment prospects (OECD, 2018[74]; Andrews and 
Saia, 2017[67]) due to skill depreciation and signalling effects. Regulation can facilitate 
earlier interventions. Pre-notification periods for lay-offs differ substantially among OECD 
countries (OECD, 2018[68]). While mandating extremely long notice periods can have 
disadvantages for companies (e.g. signalling companies’ challenges, reducing workers’ 
motivation), a minimum notice period provides better possibilities for meaningful proactive 
measures (OECD, 2018[68]). 

5.2. Examples of restructuring and policies relevant for exit 

In response to steel crises, many episodes of industry restructuring have taken place over 
the past decades, with policies either directly or indirectly relevant for exit. At times, 
governments have taken an active role in managing the restructuring process (e.g., in 
Europe in the 1970s and early 1980s), while other experiences show the adjustment being 
left more to market forces without specifically tailored government restructuring 
programmes (e.g., Europe during later stages of restructuring and the U.S.) (OECD, 
2005[81]). In many economies, the privatisation of the industry may have had important 
implications for exit; indeed, government ownership in steel mills can lead to over-
investment and the maintenance of steel facilities which would otherwise exit the market.  
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5.2.1. European Union steel industry restructuring: 1980s 
The 1970s was a difficult period for the European steel industry, as it was for steel 
industries in many other regions due to oil shocks that depressed economic activity and 
steel demand. As a result of falling steel prices and heavy losses, the European Commission 
introduced a number of measures in the late 1970s to address the crisis, including optional 
guidelines on prices of steel and bilateral agreements with major steel-exporting countries 
to voluntarily restrain deliveries to the Common Market. However, the situation in the 
industry did not improve, because the voluntary engagements did not hold and prices were 
not maintained (OECD, 2005[81]). 

After a temporary recovery of the European steel market in 1979, the situation deteriorated 
again, and, in October 1980, the Commission declared a state of “manifest crisis” in the 
steel sector. To address the manifest crisis, the Commission prepared the Steel Industry 
Restructuring Plan 1980-198512 that provided for the control of the market through quotas 
on steel production, minimum prices and voluntary agreements. This was further 
complemented by a broader approach to tackle social and economic concerns.  

A number of important measures were adopted to strengthen competitive conditions in the 
European steel industry, including i) the prohibition of all subsidies to the steel industry as 
from 1986, with the exception of subsidies for plant closures, R&D and social and regional 
interventions, ii) European Coal and Steel Community loans at favourable interest rates 
were made available for modernisation and investments, iii) the provision of financial 
support under the Regional Development Fund for creating new economic activities in 
other sectors of the economy, and iv) under the Social Fund, the provision of training and 
re-education programmes, as well as programmes to cover the costs of relocation of steel 
workers, redundancies and early retirement (OECD, 2005[81]). 

This combination of policies was key to the success of the restructuring process during this 
period and allowed significant capacity reductions over the period of five years, in net 
terms. At the end of the Steel Industry Restructuring Plan, the capacity reductions were 
even greater than initially envisaged, even taking into account the investments made in new 
steel facilities and the modernisation of existing facilities. Between 1980 and 1988, when 
the restructuring plans for the then new Member States Greece, Portugal and Spain expired, 
crude steelmaking capacity in the EU12 declined from 222 million tonnes to 188 million 
tonnes (15.3%), while employment in the steel sector declined by almost 40%, from 672 
000 in 1980 to 409 000 in 1988 (OECD, 2005[81]). 

The re-allocation and re-adaptation of workers was a main concern for European 
policymakers throughout the restructuring process. The European Commission granted 
around ECU 5 billion of state aid, of which more than 2 billion was used to support labour 
reductions. In addition, considerable financing was dedicated for redeployment; from 1981 
to 1986 around ECU 0.5 billion was provided for redeployment of more than 180 000 
workers. Moreover, loans with favourable interest rates were made available to support job 
creation in other sectors and to encourage investment in small and medium-sized 
businesses. During the year 1985 alone, the European Commission spent ECU 145 million 
alone on roughly 53 thousand workers in the steel sector. 

In sum, the policy experience included two key points posited as important by the literature 
on exit: the removal and prohibition of subsidies and the reduction of social costs associated 

                                                             
12  The plan is also known as Davignon Plan II. 
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with exit. Relevant to limiting social costs were targeted policies such as funding for new 
economic activities to absorb affected workers, training and re-education programmes, 
worker relocation and redundancies, and early retirement.  

5.2.2. Japanese steel industry restructuring: 1980s 
Structural adjustment in the Japanese steel industry followed major economic shocks such 
as, for example the two oil shocks in the 1970s, and the yen appreciation that followed the 
Plaza accord in 1985. During these crisis periods, the Japanese government implemented 
temporary measures to alleviate the consequences of the crisis and address some of the 
industry’s structural deficiencies. At the same time, companies voluntarily implemented a 
number of measures to develop a more efficient business structure.  

Government involvement in the early phases of restructuring took initiatives that were 
dependent on the adopted steelmaking production process. On the one hand, the 
government supported the voluntary modernisation and rationalisation efforts made by 
companies operating BOF plants through more favourable tax and business regimes. On 
the other hand, the government intervened directly to adjust capacity and output volumes 
of EAF plants (JISF, 2017[82]).  

Under the Industry Stabilisation Act of 1978 and the Structural Improvement Act of 1983, 
the devised measures included for example the provision of debt guarantees to companies 
in need of funds to achieve their voluntary restructuring efforts. Moreover only companies 
or facilities in industries classified as unprofitable were eligible for government assistance. 
In the case of EAF producers, the government specifically provided them with a facility to 
deal with excess capacity. Moreover, companies were not able to build new facilities and 
were required to keep pace in reducing production. Finally, to facilitate mergers and 
acquisitions designated companies were excluded from the application of the anti-trust law. 
Further legislation was enacted with the goal of facilitating business collaboration 
including concentration and mergers of enterprises among companies, as well as to promote 
investment in the modernisation of facilities and technological development.  

In parallel, the government undertook a number of measures to mitigate the social 
adjustment costs associated with restructuring. As for the rationalisation process relative to 
BF/BOF facilities, the government devised a special fund for labour adjustment within its 
economy-wide employment insurance system to provide training and partially fund 
temporary transfers. Workers in EAF facilities were specifically targeted in the 
employment adjustment benefit system, which included financial support for retired 
workers and workforce re-training. 

Finally, further measures were enacted through the Act on Temporary Measures for 
Facilitating Industrial Structure Adjustment in 1987 which comprised two main pillars: 1) 
countermeasures for specific companies and 2) countermeasures for specific regions. These 
policies entailed setting up a fund to provide low-interest rate loans and a special tax 
measure to companies or regions which suffered from oversupply or financial deterioration 
mainly due to a sharp appreciation of the yen.  

Mapping the Japanese experiences of the 1970s-80s to exit barriers, three measures are 
noteworthy, two aimed at high capital costs and high social costs (see sections 3.3.1, and 
4.2), and one with implications for competition. To achieve higher industry concentration, 
competition regulation was relaxed, in particular by limiting the applicability of anti-trust 
regulation. In the government plan, the newly consolidated entities would reallocate 
resources towards the most profitable operations, ultimately promoting the managed exit 
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of the most unprofitable. On sunk costs, in order to favour exits and limit the hampering 
effects of high sunk costs, the Japanese authorities instituted a facility to alleviate the 
burden of sunk costs, albeit targeted specifically at EAF operators, who face relatively 
lower capital costs. Finally, on social costs, the government shouldered some of the social 
costs of restructuring by assisting regions and companies, with funds for economic 
diversification. 

5.2.3.  United States steel industry restructuring: early 2000s 
The Asian financial crisis of 1997-1998, and its spread to other emerging markets, had 
significant effects on the U.S. steel industry, creating steel import surges that reduced steel 
prices down to levels at which steel could no longer be produced profitably in the U.S. By 
mid-1998, U.S. companies were losing substantial market share to imports, and many 
previously profitable domestic steelmakers experienced a decline in sales revenue, 
operating income, and profits during 1998 and 1999. Some small companies experienced a 
loss of access to capital and liquidity problems, which forced some of them into bankruptcy 
(Cooney, 2003[83]).  

The U.S. government’s general policy was to let the market be the ultimate arbiter in 
determining how the U.S. steel industry adjusted. To complement this policy, the 
government adopted other steps to further industry restructuring and capacity reductions 
(OECD, 2002[84]). In 2002, the Bush Administration announced a three-pronged strategy to 
address the structural problems facing the steel industry, involving i) the initiation of a 
safeguard investigation under Section 201 of the Trade Act of 1974, ii) efforts with trading 
partners to eliminate inefficient excess capacity worldwide, and iii) negotiations seeking 
stronger disciplines aimed at reducing or eliminating trade-distorting government subsidies 
to the steel sector (OECD, 2005[81]). 

After a nine-month investigation, relief under Section 201 was put in place for up to three 
years, to be reviewed at mid-term to determine if it was still necessary. A stated goal of the 
Bush Administration in applying the Section 201 tariffs was to provide a period of respite 
from import competition, so the industry could restructure through consolidation and other 
measures, and better meet international competition. In 2002, some mini-mill operators 
moved rapidly to restructure their side of the steel business. For example, in May 2002 
Nucor, already by far the largest U.S. mini-mill operator, acquired Birmingham Steel, the 
financially troubled second largest U.S. steel mini-mill operator. Nucor had earlier acquired 
Trico, a mini-mill from the state of Alabama with capacity of more than 1 million in which 
LTV had an ownership stake, through the LTV bankruptcy proceedings (Cooney, 2003[83]).  

Restructuring of integrated steelmakers was slowed by political disagreements on how to 
deal with the so called “legacy costs”.13 These legacy costs constituted a significant drag 
on the integrated steelmakers’ competitiveness. Estimates suggested that legacy costs 
consumed approximately 14% of the weighted average price of a tonne of steel (Bruno, 
2005). From an industrial consolidation perspective, legacy costs constituted a significant 
class of liabilities that discouraged merger and acquisitions given that acquiring companies 
had little interest in supporting large numbers of retirees. To overcome this challenge and 
allow buyers to shed the accumulated pension benefits, the U.S. government (the Pension 

                                                             
13 Legacy costs are defined as pension and health care benefit provisions of steel worker contracts, which provide 
benefits beyond those available through public entitlements and that are funded by the earnings of steel companies 
(Cooney, 2003[83]). 
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Benefit Guarantee Corp.) assumed liabilities for pensions at five steel firms totalling 
250,000 retirees with more than USD 8 billion in liabilities (Crandall, 2013[85]). Legacy 
costs became less of a barrier to consolidation also as companies went through the 
bankruptcy process and shed those costs, by switching to defined contribution plans as part 
of their Chapter 11 restructuring efforts (OECD, 2002[84]).  

The bankruptcy process thus played a major role in restructuring the U.S. steel industry in 
the late 1990s and early 2000s. Effective bankruptcy regimes can facilitate the exit of 
unviable firms and affect the competitive process of entry and exit. In the late 1990s and 
early 2000s, tens of U.S. steel companies declared bankruptcy. Some were able to 
restructure under Chapter 11 of the bankruptcy law but others were unable to do so and 
were forced to liquidate their assets. The restructuring and consolidation experience led to 
significant employment reductions in the U.S. steel industry between 2000 and 2005, 
exceeding 25%, according to OECD figures. In addition, labour agreements were 
renegotiated during the course of the industry’s consolidation, giving steel companies 
greater flexibility. Consolidation through mergers seems to have provided the U.S. steel 
industry with an important channel through which to restructure; merged companies were 
able introduce job descriptions that increased worker flexibility, alter entitlements benefits, 
and reduce the manager/production worker ratio (OECD, 2008[86]). Steelmaking capacity 
in the U.S. also declined during this period.  

The U.S. restructuring experience suggests an approach characterised by limited 
government barriers to industry restructuring and the closure of inefficient steelmaking 
capacity, and touches on the broader exit framework in important ways. First, the 
bankruptcy process played a major role, encouraging the exit of non-viable firms and 
restructuring of viable ones. Many companies ceased operations, while others emerged 
from bankruptcy or were acquired by other companies.  Second, the decision to raise tariffs 
to provide domestic producers with some relief in order to regroup and restructure has 
implications for the competitive environment in the U.S. steel industry. Third, state aid in 
the US appears to have played a smaller role and market forces appear to have played a 
greater role in promoting exit of unprofitable operators. A notable exception is the 
shouldering of pension and healthcare liabilities to facilitate the purchase of distressed 
steelmakers. On the one hand, this measure appears to have eased the social costs of layoffs 
at closures. On the other hand, it might have allowed indebted steelmakers to be acquired 
in a process of industry concentration. 

5.2.4. Privatisation of the steel industry and exit 
Across the OECD and many important non-OECD steel-producing economies, such as 
Brazil and Russia, state ownership of steel companies has declined over recent decades, 
and today remains very limited. In several emerging economies, however, fully or partly 
state-owned steel companies are still in the marketplace through government actions to, 
e.g., convert debt into equity.  
A number of concerns have been raised regarding the possible behaviour of state-owned 
steel companies with respect to their investments and exit decisions vis à vis private 
competitors, and whether their decisions are market-based or reflect pre-defined policy 
goals (Mattera and Silva, 2018[87])The potential for government decisions regarding 
investment and exit to weigh indirect social factors more heavily than would be the case 
under private ownership, and for state-owned enterprises to enjoy advantages over their 
private competitors, are important for exit. These factors can lead to the maintenance of 
steelmaking facilities that, from a business perspective, should be closed.   
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6.  Possible policy recommendations for discussion 

For competition to be effective in the steel industry, steel producers must be allowed to 
enter and exit the steel market in response to changing market conditions. Barriers to exit 
weaken the effects of market forces that would normally reallocate resources from one firm 
or market to another. Some exit barriers are the result of cost structures of steel firms, which 
do not reflect government interventions as such. Other barriers are policy-induced, and 
contribute to structural excess capacity.  

The fact that the global steel industry continues to experience persistent excess capacity, 
and that the industry has underperformed in terms of profitability and productivity 
compared to most other upstream and downstream industries, indicates that policy factors, 
including subsidies and other government support measures, may have discouraged the 
“optimal” exit of the least productive steel plants. Such measures hamper the process of 
restructuring that is necessary for the steel industry, and have adverse effects on 
competition, innovation and productivity, and the long-term economic viability of the 
sector.   

Markets – not governments – should drive the restructuring process, so that steel production 
and trade reflect the underlying market-based competitive positions of steel producers. 
Governments can however play a supportive role in the restructuring process, for example 
by assisting the workers and communities affected by the plant closures. By promoting 
market-based restructuring, the Steel Committee can encourage more efficient use of 
resources in steel-producing economies, with positive impacts on the overall productivity 
and economic performance of the sector.  

Allowing inefficient plants to shut down in response to market forces can nevertheless be 
politically difficult, as the plants may be large employers that are concentrated in regions 
whose economies depend on them. The social costs of closures thus tend to be highly 
concentrated and visible, which can spur strong opposition to restructuring and result in 
significant political costs for the policy maker involved in the process. The perception that 
other jurisdictions are using unfair policy measures to the benefit of their industry may also 
weighs on the politics of plant closures. Commitments to accepted guidelines can help in 
this regard, as well as increasing public awareness that postponing the necessary 
restructuring imposes large financial costs on public administrations and diverts limited 
public resources that could be used more effectively, including on programmes that would 
help mitigate the associated social costs of the plant closures.   

An international dimension also adds to the costs of postponing restructuring and 
preventing exits over the longer term. In addition to contributing to structural excess 
capacity, governments that cede to political pressure to keep inefficient steel producers 
from shutting down risk introducing measures that distort trade. This can create 
repercussions for steel producers abroad, with the potential for increased trade actions, or 
possibly even the introduction of new support measures, to protect the steel industry in 
other jurisdictions. A vicious cycle can then ensue, creating further financial difficulties for 
steel producers around the world and prolonging the period needed for restructuring.  

Against a background of slowing steel demand growth globally, and the heightened risks 
that now cloud the global steel market outlook, governments around the world may again 
face increased political pressure to keep inefficient steel producers from shutting down and 
exiting the market. It may be warranted for policy makers to enhance transparency of 
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policy-induced exit barriers, and encourage the reform, removal or avoidance of measures 
that prevent exit from occurring.  

Previous OECD work going beyond the steel sector has discussed policy reforms to 
encourage the restructuring and exit of weak firms in order to boost overall productivity 
across economies. This research has highlighted for example several features of insolvency 
regimes that potentially impose barriers to restructuring. Addressing such barriers can help 
promote restructuring of ailing firms and encourage exit.  

In addition, government support measures such as grants awards and cost refunds, 
preferential loans, equity infusions and conversion, tax benefits, input and output support 
can delay the exit of even the worst performing steel producers. These measures may 
sufficiently reduce the variable costs of the company, reduce the cost of capital by 
sustaining the investments necessary for a continuous upgrading of the firm’s capital assets, 
or create significant demand for the steel products of the company. By doing so subsidies 
and other support measures alter the market mechanisms that should govern the exit of 
inefficient producers from the market.   

Based on the analysis of exit barriers in this paper, the following recommendations may 
help governments to enhance competition and the productive potential of their own steel 
sectors, while contributing to healthier market conditions globally.  

When looking at the universe of support measures that governments can provide to steel 
producers, attention should be paid to avoid those measures that delay exit more 
significantly:  

• Measures with the specific purpose of preventing exit and that are provided to firms 
close to a state of bankruptcy or consistently making losses. These are instruments 
for debt relief, debt to equity conversion and for debt restructuring, which 
significantly improve firms’ solvency ratios and prevent their exit. 

•  Measures of varying purpose and nature that alleviate firms’ operating costs and 
provide financial resources to cushion losses during periods of downturns. These 
instruments include cash grants, loans and guarantees as well as tax benefits, input 
and output support.  

• Measures aimed at supporting capital investments, which alleviate firms’ capital 
costs but are not linked to any enforceable criteria to monitor the offsetting of 
regulations that would otherwise put firms at a competitive disadvantage (e.g. 
environmental compliance). Irrespective of the link with specific enforceable 
criteria, these measures, in any case, may delay the exit of firms that would not 
have been able to comply with regulations absent such support.  

• Indirect measures such as lax enforcement of regulations (e.g. environmental 
legislation), can provide some leeway for firms to continue their operations in spite 
of adverse market conditions by reducing the variable costs associated with 
compliance. In addition, weak enforcement of bankruptcy legislation undermines 
the very same rules that ensure the orderly exit of inefficient firms from the market. 

To ensure an orderly and market-based exit of inefficient steel-producers from the market, 
governments should therefore refrain from providing measures specifically geared to assist 
firms in financial and operational distress, and, to the extent possible, refrain from 
providing measures with the purpose of, or unintended consequence to, alleviating firms’ 
operating costs or capital expenditures.        
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Support measures provided should be temporary, so that they do not provide a permanent 
lifeline to unviable steel firms or promote expansion of their capacity. Moreover, there 
should be strict criteria for, and monitoring of, any such measures introduced. 

There are some support measures that, under certain terms and conditions, may encourage 
exit. Support to facilitate the permanent closure of steel plants and assistance to workers 
are the most relevant. However, any government support measures provided for closures 
should be monitored carefully to ensure that they result in the permanent closure of 
capacity. In other words, such aid should be carefully defined and limited. Efforts to 
facilitate privatisation may also deserve consideration given concerns that government 
ownership of steel mills can lead to over-investment and/or the maintenance of facilities 
that would otherwise close if governments did not influence decision-making or exert other 
forms of control.  

Reforms that accelerate restructuring and promote exit in the steel industry also carry 
significant social costs, which should be addressed as part of the efforts to encourage 
adjustment in the steel industry. Active labour market policies that support job training and 
employment search can help displaced workers return to work, and these policies are likely 
to be particularly effective in areas where other sectors (besides steel) are growing or where 
barriers to firm entry are low, allowing new firms to enter the market and grow.    

Government support to contain the social costs of exits occurring in the steel sector should 
follow the following guidelines: 

• Government programmes to mitigate the social costs of restructuring should focus 
on support to the affected workers and should not translate into subsidies to the 
companies, as the latter could be used to maintain excess capacity. The funds of 
such programmes should not be provided to companies, but to other entities with a 
clearly defined mandate, or to workers directly. 

• Support to workers should not lock them into the declining facilities and should, 
instead, facilitate transition workers into other activities. This could be achieved by 
a combination of policies to help workers acquire new skills, active labour market 
policies to assist with their job search, and effective social protection to support 
them during the transition period. 

• In this context, careful consideration should be given to training programmes. 
Training programs that are small scale, linked to the local job market, and focused 
on developing analytical/math/science/technical skills should be encouraged. 
Training programs that involve screening and matching workers with the training 
curriculum, and measures to audit training after it has begun, have been shown to 
be effective.  

• Broader policies that might help alleviating the socioeconomic costs of 
geographically concentrated closures may include targeted regional development 
policies, or policies that can facilitate labour reallocation and mobility across 
regions (and countries). 

• With regard to the timing of activation policies, it is found that early interventions 
are more efficient in better preparing workers to find employment. Firms should 
also be encouraged to effectively communicate with their workers facing 
displacement. Provide counselling that fully informs them of financial benefits, as 
well as available re-employment strategies. 
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• Support for privatisation should result in an outcome of privatisation where the 
government or relevant public body no longer has effective control of the entity. 
The privatisation transactions and procedures should be transparent and at fair 
market values.   
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7.  Conclusions 

Barriers to exit in the steel industry are significant and require attention due to their negative 
impacts on excess capacity. Especially, asset specific and sunk costs are important barriers 
to exit in the steel industry. But exit barriers stem also from government interventions 
hindering the closure of inefficient or unviable steel plants. In addition, exits may entail 
important costs associated with redundancy payments to workers, environmental clean-up, 
and operations to dismantle the mills. Moreover, the companies can incur operating losses 
between the announcement and actual closure of the plant.  

Closures entail costs for local, regional or state governments. These may include foregone 
tax revenues, labour force training programmes for workers made redundant, as well as 
local economy spillovers and the associated support programmes to help generate new 
economic activity in the affected communities. Some governments may also incur the costs 
of financing the closure of the steel mills themselves. Given the various market- and policy-
related exit barriers, unprofitable and inefficient production units can remain in the market 
for a long period of time. 

In addition to removing subsidies and other government support measures that hinder the 
exit of inefficient steel firms from the market, policymakers can play a significant role in 
promoting adjustment by assisting steel workers that are displaced in the process. The 
challenges associated with getting laid-off steelworkers back to work include the fact that 
steel workers tend to be older, with firm and industry-specific skills. It is often difficult for 
steel workers to find employment elsewhere at a wage that matches what they earned 
working in the steel sector. Thus, displaced steelworkers spend more time being 
unemployed after displacement, and they face steeper wage losses when they are re-
employed.   

Thus, perhaps the greatest challenge that the industry and policymakers face is how they 
can effectively transition steel workers to new employment. This paper discussed some 
evidence of retraining programs, which have had a mixed record of success, but seem to 
work better when they teach quantitative and technical skills, especially if these skills are 
a good match for both the job market and the worker. The paper also discussed wage 
supplements, which should theoretically speed up the return to employment, but there is 
little evidence of the efficacy or even participation in these programs.  

There is also a considerable degree of heterogeneity amongst displaced workers. Some 
displaced steelworkers are simply not likely to return to work, regardless of employment 
assistance options that might be available to them.  However, a large share of workers will 
find new employment, and for these workers, offering training programs, wage 
supplements, and other active market labour policies (ALMPs) remains an important 
strategy for facilitating re-employment.  This includes facilitating re-location, since there 
is evidence that displaced workers that relocate have less dramatic wage losses and shorter 
unemployment spells, when compared to workers that are not mobile.  Moreover, regions 
where employment opportunities entail more closely related tasks and skills offer better re-
employment opportunities for laid off steel workers.  
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