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Abstract 
This paper aims to increase the knowledge of how carbon pricing impacts the cement sector, in particular on 
the industry’s investment decisions in an increasingly globalised world. In so doing it draws upon recent 
market information and empirical evidence, as well as the economic modelling and climate policy literature. 
In turn, an assessment is made of the likely effectiveness of the different options available to policy makers 
to reduce the impact of competitiveness and leakage concerns, focusing in particular on the use of free 
allowances and border adjustment measures. 
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1.  Introduction  

The potential for competitive carbon leakage impacts to arise with the introduction of domestic carbon 
pricing regimes such as the European Union Emissions Trading Scheme (EU ETS) poses a real challenge to 
policy-makers and an ongoing obstacle to international negotiations concerning a post-Kyoto framework. 
Industry has expressed fears that the burden posed by carbon costs may lead to increased imports from 
producers located in regions without similar carbon constraints, and even plant relocation. The associated 
threats of falling profits, lost market share, plant closures and job losses has strongly influenced the shape 
of existing and proposed climate policy in Annex I regions, and these have been heightened by the ongoing 
impacts of the financial crisis and subsequent economic downturn. 

Concerns regarding the potential impacts arising from differential carbon pricing will continue to influence 
the search for new types of international agreement. In the present political environment, a deal resulting in 
common carbon pricing, such as a global cap and trade scheme, can only be seen as a long-term goal. 
Instead, with the fractured development of different regional schemes, policy-makers will continue to seek 
specific policy measures to address the problem of carbon leakage and industry exposure to competitiveness 
disadvantage compared to the rest of the world. EU, US and Australian proposals show that a range of 
options has been considered. Their extension of influence may differ considerably. Some responses, such as 
the free allocation of allowances, are focused on domestic action whereas others, including border 
adjustment measures (BAM), would also impact parties outside of domestic markets and sectors by seeking 
to impose equivalent costs on foreign imports of energy-intensive goods such as cement, steel and 
aluminium. 

European cement producers have been amongst the most vocal in the competitiveness and leakage debate, 
and various efforts to model the impact of the EU ETS - and other proposed emissions trading schemes - on 
the industry indicate a significant potential for competitiveness-driven leakage without the use of countering 
measures.1 Such results are however produced by economic models underpinned by various theoretical 
assumptions, and as such can at best only provide a partial view of future impacts. The European 
Commission (EC) has deemed the cement industry, in common with a large number of other sectors, as 
being at ‘significant risk of carbon leakage’ and in response will provide cement firms with benchmarked free 
allowances during Phase III of the EU ETS (2013-2020). The use of BAM, through the inclusion of importers 
within the scheme remains a possibility in future phases of the scheme (subject to future review of ETS 
performance and impacts). Analysis of the range of options available strongly suggests that the most 
appropriate policy solutions will vary by sector: it is far from clear that the use of free allocation, adopted as 
the primary response in the EU, will necessarily be effective in addressing competitiveness and leakage 
concerns facing all exposed sectors, including cement production (e.g. through an inefficient over-allocation 
leading to ‘windfall’ profits). 

In order to inform the choices available to policy-makers seeking to design effective ETS, there is a need to 
better understand how specific sectors such as cement and clinker production respond to differential carbon 
pricing. The introduction of carbon prices may have both intended effects (emissions abatement; product 
substitution) and unintended effects (loss of competitiveness; carbon leakage) acting over both the short 
and long-term.  Existing analyses and models have predominantly focused upon the short-term operational 
impacts associated with unilateral carbon pricing, combined with international trade flow analysis. Long-
term responses involving investment decisions such as plant relocation have received less attention 
although the potential for such ‘off-shoring’ of production, with the associated higher impacts on welfare, 
employment and emissions reduction poses a potentially larger problem. 

The extent to which carbon pricing may affect investment decisions in carbon-intensive sectors such as 
cement is critical to an understanding of the potential scale of competitiveness and leakage impacts.  From 
both a policy and business perspective, decisions made over the longer-term are important because they are 
typically less reversible than those made in the short-term (such as changes in domestic production). A 
deeper understanding of investment strategies, options, and drivers influencing the cement industry is 
therefore needed to assess how best to design successful response measures. This requires an assessment 
of why cement producers make the decisions they do in both the long- and short term, including the key 
factors influencing how investment decisions are made, when firms decide to invest and in which locations. 
These factors do not act in a vacuum: the cement industry strongly follows economic cycles and corporate 
production and investment strategies continue to be shaped by global and regional market developments 
including the impact of the recent economic downturn. 

                                                
1 Models indicate carbon leakage ratios in the range of 40-73% for EU cement producers. See Cook, G. (2009). 
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This paper aims to increase the knowledge of how carbon pricing impacts the cement sector, in particular on 
the industry’s investment decisions in an increasingly globalised world. In so doing it draws upon recent 
market information and empirical evidence, as well as the economic modelling and climate policy literature. 
In turn, an assessment is made of the likely effectiveness of the different options available to policy makers 
to reduce the impact of competitiveness and leakage concerns, focusing in particular on the use of free 
allowances and border adjustment measures. The author gratefully acknowledges the invaluable inputs 
made by several European and multinational cement producers by way of specific information provided and 
views expressed. 

The paper is structured as follows: 

Section 2 presents an overview of the cement sector through a description of its key 
characteristics, including market structure and trends, and the role played by trade. Available data is used 
to describe investment and production costs and how these vary across regions, as well as evidence of 
which types of investments are being made and where, and what the key drivers behind these decisions are. 
Cement firm strategies are explored in view of recent trends in the regional and global markets and the 
current outlook for product demand. 

Section 3 explores the potential impact of carbon pricing on the sector. The analysis considers the 
nature of how carbon costs impact producers, including what the theory and evidence reveal about the 
industry’s ability to pass costs through to prices and the role of carbon pricing in influencing the sector’s 
investment decisions. Drawing upon the previous analysis, an assessment is then made of the potential 
effectiveness of response measures designed to address competitiveness and leakage over both the short 
and long-term. 
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2.  Cement Industry Characteristics 

This section aims to describe the cement industry in terms of its key characteristics including:  

2.1. Market overview (market structure and the impact of the economic downturn) 

2.2. Production and investment costs (for different investment choices and regions, and other factors 
influencing investment decisions) 

2.3. Product prices (factors determining how cement prices are shaped within markets)  

2.4. Trade flows (economics and patterns of trade in cement and clinker) 

2.5. Market outlook and corporate strategy (assessing the major growth markets and how firms are 
responding to current market trends and risks) 

2.1  Market overview 

2.1.1 Market structure 
Markets for products are characterised by fundamental supply and demand factors, which in turn determine 
the behaviour of competing firms, including their ability to pass costs through to prices. The global cement 
sector is characterised by a relatively high degree of market concentration. Five large multinationals 
producers - Holcim, Lafarge, Cemex, HeidelbergCement and Italcementi - account for around 58% of the EU 
market and 30% of the global market (CemNet, 2008). 

Cement is a relatively homogenous product2. However, to date, high transportation costs relative to 
product value have lead to the creation of regional markets largely protected from international competition, 
despite large regional variations in production costs (see A.2). Capacity constraints also encourage firms to 
deliver their production close to their plants, although as most market competitors are multi-plant firms 
operating in many markets there is some interdependence between markets. These factors tend to generate 
regional oligopolies3 with long haul trade flows to balance regional disequilibrium between supply and 
demand (Ponssard and Walker, 2008). Much of the literature therefore describes the European cement 
market in terms of an oligopoly competition framework (Smale et al, 2006; Ponssard and Walker, 2008) 
and the world cement industry can be seen as a network of such regional oligopolies (Ghemawat and 
Thomas, 2008). Demailly and Quirion (2006) also characterise the cement market based on oligopoly market 
competition, in which producers compete in the market of an area, given their extended variable production 
costs, the transportation cost from their plants to the market and their capacity constraints. 

European cement firms operating under the EU ETS are highly concentrated and have increasingly extended 
their presence into non-EU markets. They typically operate multiple plants across Member States, allowing 
for internal balancing of supply and demand and optimised decision making based on relative production 
costs, inland transport costs and, crucially, capacity availability. This ability favours the presence of larger 
firms, hence the trend towards consolidation seen over the past decade. There are also significant 
economies of scale in cement kilns, favouring production from large plants requiring significant capital 
expenditure. This factor also favours incumbent producers over potential new market entrants. The 
importance of sunk investment costs act as a barrier to ease of market entry and exit, characteristics of fully 
competitive markets. 

Cement is an essential product in most regional economies and at present, there remain few practical and/or 
economic alternatives to its use in various building, industrial and infrastructure applications. (this is less 
apparent for clinker, the key ingredient of cement, as there is significant scope for developing greater 
volumes of cement using lower clinker content). Most existing studies therefore indicate that cement 
demand is highly inelastic to price. La Cour and Mollgaard (2002) suggest a demand-price elasticity co-
efficient of -0.27 and Demailly and Quirion (2006) assume a value of -0.2. Most economic models assessing 
cement sector dynamics adopt similar figures. It is unclear however whether these kinds of figures apply to 
the short-term or long-term, and indeed whether elasticity is time-scale dependent. 

                                                
2 Cement contains clinker (produced from the calcination of limestone) blended with other materials such as steel slag 

and fly ash. Portland cement contains >95% clinker by volume. 
3 An oligopolistic market is one in which a small number of participants are able to exert some degree of control over 

supply and market prices 
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2.1.2 Impact of the economic downturn 
The cement industry is closely linked to economic cycles. Demand is closely linked to economic 
growth and activity within the construction industry - which is itself highly cyclical, being dependent upon 
public finances, infrastructure expenditure, residential and commercial building activity and interest rates. 

The financial crisis and associated global economic downturn of 2008-9 have lead to the cancellation or 
delay of many infrastructure, residential and commercial projects worldwide. Following decreasing activity in 
the construction sector, cement production volumes have declined in most of the developed 
economies with the impacts on the European and North American construction sector being particularly 
severe. Emerging markets have generally not suffered a similar fate. World cement production in 2009 was 
estimated at around 3 billion tonnes, actually representing a 6.4% increase compared to 2008 (Cembureau, 
2009a). This growth was largely attributable to strong demand in China and other developing Asian 
countries, together representing over two thirds of global consumption. China reached a record 54% of 
global production in 2009, an annual increase of 17.9%, while in the US and Japan, cement production fell 
by 17% and 13% respectively. Russian production fell by 15%, in addition to the 12% drop recorded the 
previous year (Cembureau, 2010b).  

Compared to 2008, cement production in the EU27 declined by more than 20% in 2009, to around 202 
million tonnes – a second year of falling output. A shown in figure 1, consumption decreases have been 
dramatic in most European countries, with half of the EU Member States seeing falls in excess of 20% and 
only Switzerland registering an increase. Ireland and the Baltic States have seen the worst falls, due to the 
extremely high demand driven by the residential sector before the impact of the economic crisis (market 
price collapses, unsold property and cancelled building projects). Cement demand in Spain has also been 
severely hit, and the impacts may be even higher in Greece since the domestic fiscal crisis4. 

For European cement firms, the start of the economic crisis occurred in the middle of an investment phase 
and subsequently a period of high financial gearing (Cembureau, 2010a)5. The industry has thus responded 
with debt reduction and cost-cutting plans. For example Cemex sold Cemex Australia to Holcim in late 2009 
to reduce its debt and both Holcim and Lafarge carried out large cash calls6 in 2009, partly to make 
acquisitions, but also to shore themselves up against the decline in their domestic markets (Financial Times, 
2009). A survey of the major firms’ Annual Reports for 2009 also indicates reduced capital expenditure 
plans in the most severely impacted markets. There have also been a number of plant closures, particularly 
in Europe and North America and some company credit ratings within the industry have been downgraded, 
resulting in a higher cost of borrowing. At present therefore, high priority is being given within the industry 
to securing liquidity, refinancing and extending terms of existing debt. It is likely that impacts within other 
sectors may also have material effects upon the cement industry. For example, an equally dramatic fall in 
steel production will leave less slag available for clinker substitution, an important requirement within the 
sector.7  

                                                
4 supporting data is not readily available 
5 A company’s gearing indicates the rate of borrowing (e.g. through commercial debt) compared to corporate equity 

capital 
6 A cash call is when a company asks existing shareholders for more money for investment 
7 Personal communication with EU-based multinational cement company 
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Figure 1. Cement consumption in CEMBUREAU countries (% change 2009/2008) 

 
Source: CEMBUREAU  

Although demand is understood to be relatively insensitive to price, it can be seen that demand itself is 
highly volatile and cyclical. Fluctuations in demand act as an important determinant of market sector 
behaviour: in the short term, imbalances are satisfied through trade. As we shall see, investments made 
over the longer term in the face of market uncertainty can give rise to surplus capacity. Surplus 
capacity is highly uneconomic and therefore a key consideration influencing corporate decision making. 

2.2  Production and investment costs 
 
Cement production costs vary considerably by world region (see figure 2). While average cash 
production costs (i.e. raw materials, power, kiln fuel, packaging, labour costs, maintenance and others) are 
estimated at around US$30/t in mature countries, it is closer to $20-25/t in emerging countries, and can be 
much lower than this in countries like China (Lafarge identifies a cash cost of $12/t) and Egypt where 
Egyptian Cement Company (ECC) has stated a cash cost of lower than $15/t (BNP Paribas, 2007). These 
exclude all capital costs and, for EU production, the production cost of carbon. Pinotel and Godet (2006) 
similarly estimate cement production cash costs of $30/t in the EU, $15/t in the Far East and $12/t in North 
Africa.  
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Figure 2. Comparisons of estimated cash production costs in mature countries, emerging countries and 
China 
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Source: BNP Paribas, 2007 

Table 1 shows a breakdown of short-run cash costs8 for dry-process cement production in Latin America in 
2004. It can be seen that the share of variable cost components (e.g. materials, consumables and energy) is 
approximately equal to the fixed cost components (e.g. manpower, administration etc). Energy requirements 
represent the largest cash component, accounting for around 35-40% of all short-run costs9. Variations in 
energy performance between different cement production technologies are therefore a key factor driving 
production costs - for example, production costs for the relatively inefficient wet process are up to 10-20% 
higher than for the modern dry process10. Production efficiency is therefore a key driver of competitiveness 
within the industry. Lower energy costs are a key contributor to lower production costs in emerging 
countries, although these can also vary greatly by country (based on e.g. use of industrial energy subsidies - 
common in many cement producing developing countries, kiln fuel mix and regional energy import 
dependency). Differences in labour costs are also significant between mature and emerging producing 
regions. 

Investment costs also vary considerably between world regions. Construction costs for a new 
‘greenfield’ dry process integrated cement plant typically range between around US$150-200/t cement 
capacity in developing and emerging economies countries and $250-300/t cement in OECD regions 
(OneStone, 2005; CSI analysis)11. Key factors driving regional investment costs include differences in 
construction costs (i.e. civil works), how much of the equipment is sourced from non-Western sources and 
the build quality (e.g. certain new Chinese plants are expected to see more regular maintenance and higher 
downtimes than Western multinationals would design for). Adding new production lines to existing sites can 
lead to significant reductions in costs when compared to greenfield sites; OneStone (2005) estimates 
construction costs for an additional cement line at around $100/t cement, or around one third of the cost of 
a greenfield plant. The cost of a brownfield site12 is estimated at around $165/t cement, or around 55-60% 
of a greenfield plant (OneStone, 2005).   

                                                
8 Marginal production costs including fixed and variable operating costs only. 
9 Cembureau (2009) estimates that in the EU, energy costs may account for over 40% of production costs. 
10 Industry estimates also suggest that production from shaft kilns in China increase production costs by around $3/t 

cement compared to Chinese production from dry kiln process (i.e. 15% higher). 
11 Assuming a plant size of around 1.5 million tonnes per annum (Mta)  
12 Includes infrastructure upgrade and quarry expansion 
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Table 1. Cash costs of cement production in Latin America (US$ per tonne) 

Item Cost	  (USD/t) share	  of	  total

Raw	  materials 2.00 8%

Consumables 1.50 6%

Electricity 4.50 19%

Fuel 4.00 17%

Manpower 2.00 8%

Maintenance 1.50 6%

Sales	  and	  administration 3.50 15%

Packaging 5.00 21%

Total 24.00 100%  
Source: IFC, 2004 
 
Table 2 shows the relative costs of the technically feasible retrofitting options compared to an ‘average’ 
green-field investment cost. The table demonstrates that there is a high premium on retrofitting compared 
to new investment, where it is available. Thus there is a high incentive for the industry to retrofit aged 
capacities instead of investing in new capacities (Szabo et al, 2003). This process is intensified with 
increasing energy prices, as the cost advantage of these new technologies will increase: modern BAT kilns 
may be up to twice as energy efficient as older wet process plants and, as demonstrated above, energy 
represents the largest single production cost component. 

 
Table 2. Retrofitting costs compared to green-field investment costs 

	  	  From/to wet semi	  wet semi	  dry dry	  long dry	  pre-‐heater dry	  pre-‐calciner

	  	  Wet -‐ 3% 5% -‐ 37% 55%

	  	  Semi	  wet -‐ -‐ 5% -‐ 37% 55%

	  	  Semi	  dry -‐ -‐ -‐ -‐ 10% 15%

	  	  Dry	  long -‐ -‐ -‐ -‐ 10% 15%

	  	  Dry	  pre-‐heater -‐ -‐ -‐ -‐ -‐ 14%

	  	  Dry	  pre-‐calciner -‐ -‐ -‐ -‐ -‐ -‐  
Source: Szabo et al (2003) 
 
There is therefore a strong trend towards larger and more energy-efficient plants being built in most world 
regions. Standard dry rotary kiln using BAT is now the technology of choice for most new capacity globally, 
and although the addition of pre-heater and pre-calciner may add up to 15% capital cost, in most locations 
this would be recovered in several years’ of operation due to increased thermal efficiency. The dry process is 
gradually replacing the more energy-intensive wet process where this is possible. Economies of scale effects 
can be very significant, with investment costs typically doubling between a 0.5 Mta and 2.5 Mta plant 
(OneStone, 2005). Patterns of investment over the past 5-10 years have been driven significantly 
by efficiency objectives, including production site rationalisation, larger production lines and the closure 
of smaller plants13.  

For a new greenfield plant, the cost of capital may be of a similar scale to the short-run cash costs of 
production. For example, assuming a capital cost of $200/t cement for a new plant built in a non-OECD 
region discounted over 15 years at a real discount rate of 8%, this would give an annual cost of capital of 
around $23/t cement for the first 15 years of production. This is equal to estimates of average non-OECD 
short-run cash costs. On a long-run cost basis therefore, cement production is a capital intensive 
process (Cook, 2009). Investing in new production thus represents a major financial decision for 

                                                
13 Personal communication with EU-based multinational cement company 
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cement firms. Plant construction takes 2-3 years and sometimes much longer in the event of a new quarry 
needing to be opened (Meunier and Ponssard, 2008). However, demand is volatile and can change from 
year to year. Because investment and other ‘sunk’ fixed costs represent a large share of the production cost 
structure, cement firms are strongly incentivised to optimise their capacity given expectations of 
market demand and their access to capital. This is an important defining characteristic of firm behaviour 
within the industry. 

2.3 What factors determine cement prices? 
The global cement industry can be characterised as a network of regional oligopoly markets. As cement is a 
relatively homogenous product globally, differences in world market prices largely reflect differences 
in local production costs and high transportation costs. Several other factors are key: 
 
• Cost pass-through. Where firms seek to maximise profits, they will pass costs through into prices 

subject to the ability of other lower cost producer to supply to the market. Cost pass-through ability 
depends on both the supply (i.e. the level of competition within the market) and the demand (i.e. how 
consumers react to changes in the price of cement).  Wooders et al (2009) illustrate that market 
structure is an important determinant of a sector’s ability to pass-through cost increases, and that 
monopoly suppliers are less able to pass-through carbon costs than suppliers in full market competition.14 
The cement sector - characterised by having inelastic demand and an oligopolistic market structure - 
suggests that pass-through rates may be relatively low. Empirical evidence of pass-through rates in the 
cement sector in response to carbon costs is discussed in further detail in Section B. Because of high 
inland transport costs, inland producers are less vulnerable to competition than coastal producers, and 
thus more able to pass costs into prices (and maintain profit levels). In contrast, imports tend to set 
prices in coastal locations. The role of geography within regional markets is therefore key and 
Walker (2006) has demonstrated that the price of marine/coastal cement and clinker imports is 
significantly lower than that of inland regions. 

• Supply-demand volatility. The inability of supply to meet demand in local markets is also a key 
consideration. The relative volatility and fluctuating nature of demand - exacerbated by events such as 
construction activity downturn arising from the economic crisis - is asymmetric with the associated ability 
of firms to supply products where they are needed. The ability of firms to shift production in response to 
demand movements in a given market is limited by the large investment needs and time required to build 
capacity expansion, as well as a range of market entry barriers. This disconnect between relatively short-
term demand movements and a longer term imperfect response from suppliers gives rise either to 
surplus capacity or capacity constraints in regional markets. The role of capacity can therefore also act as 
a major factor determining market price and triggering trade movements in response. Analyses of sales 
volumes are corresponding values reported by Eurostat statistics allow for price calculations to be made. 
The data indicate a wide range of prices within European markets, with marked differences between EU 
Member States. For example, for grey Portland cement, producer prices over the past decade in France 
have fallen in the range €80-100 per tonne, whilst those in Germany in the range €40-65. National 
differences in production costs (e.g. energy, labour) do not appear to explain such wide variations. 
Walker (2006) suggests that such price variations may reflect heterogeneity in kiln capacity utilisation 
rather than in unit production costs. Given that cement markets may be highly fractured and localised 
even within countries due to the high cost of land transportation for cement, capacity scarcity can result 
in price increases. 

• External factors. Production and transport costs factors act to determine regional market prices, and 
neither is static. Import price spikes have for example occurred due to volatility in freight costs seen over 
the past few years and also changes in currency exchange rates. 

                                                
14 This apparently surprising conclusion reflects the fact that in a competitive market, prices are set by marginal 

production costs whereas in a less competitive setting, other factors serve to constrain prices. 
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2.4 Trade flows 

2.4.1 The role of transport  

The volume of cement and clinker entering world trade is traditionally low relative to overall production and 
consumption levels, accounting for only around 6-7% of total world production. Traded cement is a 
relatively homogenous commodity, with most cement trades being Portland cement (i.e. with less than 
5% blended materials) or other high-clinker cements. Seaborne trade typically represents around 75-80% of 
all internationally traded cement (OSC, 2008). Major international trade flows include large imports of 
finished cement to the United States, predominantly from Asia into California, as well as strong recent 
growth in imports to North Africa due to increased demand accompanied by domestic production capacity 
and operational constraints (Cook, 2009). The economic downturn of 2008/9 has also resulted in dramatic 
trade flow reductions between many existing routes (see below). 

The cost of transport poses a significant barrier to international trade because cement and clinker 
are heavy commodities with respect to their value per tonne. For example, shipping costs for reported 
cement trades between EU and North Africa for 2007 were around $44/tonne; between China and the US, 
$54/tonne (Baltic Dry Exchange, 2007) and between China and Europe, $59/tonne. As shown above, these 
costs fall within the same range as some European cement prices, and help to explain the relatively low 
volume of international trade within the sector. Freight rates have been very volatile over recent years 
(reflecting e.g. instability in fuel prices and charges), leading some of the large firms to charter their own 
fleets. Clinker is cheaper to transport than cement and can also be blended by the importer to meet regional 
standards and product requirements; a significant volume of clinker trade can therefore occur between 
installations within the same international company in order to optimise production across markets. 

Capacity constraints and excess capacity are central to explaining international trade patterns. High demand 
volatility generates significant regional differences in supply and demand (Ponssard and Thomas, 2010). 
Because such fluctuations cannot be readily met by capacity changes, and with only limited ability for clinker 
and cement stockpiling, such differences need to be balanced through trade movements. Large 
cement firms therefore undertake trading in order to optimise worldwide production capacity, deliver excess 
cement to demand centres and also explore new markets without the necessity of committing immediate 
capital investments. This flexibility offered by trading is a key point: trade essentially acts to manage 
fluctuations in demand in certain markets without building new capacity that could result in excess capacity. 

2.4.2 European imports of cement and clinker 

A brief analysis of European trade movements is instructive. Figure 3 and figure 4 show EU15 imports of 
cement and clinker over the period 1995-2009 based on Eurostat data. Total imported volumes are shown 
along with the country of origin for non-EU imports. Figure 5 shows the import destination of non-EU 
imports for both products over the same period. The data indicate that the patterns of trade in cement and 
clinker are highly variable between the EU Member States. The largest importers of non-EU cement and 
clinker are the coastal regions, in particular Spain and Italy. Germany has none. As described above, high 
inland transport costs tend to exclude inland regions from international cement and clinker trade. 

Cement imports 

Figure 3 firstly demonstrates that most cement imports into the EU15 have resulted from trade movements 
between Member States. This share of the total overall imported volume has increased slightly from around 
70% in 2005 to around 80% in 2008/9. The statistics indicate that cement imports from non-EU 
sources have declined in absolute volumes over the past 15 years, most dramatically over the past three 
years partly in response to the economic downturn. Major recent flows into the EU from non-EU exporters 
include those from Turkey to Spain and Italy, Croatia to Italy and Russia to Spain. Turkey has been the 
largest exporter of cement to the EU over this period, and has most noticeably absorbed the decline in 
imported volumes seen over recent years. 

Clinker imports 

Whilst cement imports have decreased over the past decade, an increasing portion of the cement 
produced within the EU15 has used imported clinker. Note that this trend appears largely unaffected 
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by the introduction of the EU ETS in 2005. In contrast to the pattern for non-EU cement imports, figure 4 
shows that clinker imports from non-EU sources accounted for a large and growing share of the total 
imported volume up until the economic downturn in 2008/9 (for example, rising from around 65% in 2000 
to 80% in 2007). The data indicates that much of this import demand has occurred in Spain, where clinker 
capacity investment has failed to meet cement demand growth over the past decade. Cheap imports from 
China and Egypt may have helped to meet this shortfall. Observed trends in kiln investments and closures, 
as reported in various editions of Cembureau’s World Cement Directory, indicate that the ratio of annual 
cement consumption to clinker production capacity in Spain more than doubled over this period (Walker, 
2008). 

The data also show how the main sources of non-EU clinker have changed over time. For example, imports 
from Turkey started to decline in 2003, coinciding with the start of the country’s rapid economic growth i.e. 
increasing domestic demand may have soaked up kiln capacity otherwise available for export. The resulting 
gap was filled by imports from Egypt, which then started to decline in 2006 (in 2007 the Egyptian 
government decided to impose an export tax on clinker and cement; also domestic demand started to rise 
significantly in 2005/6 with increasing construction activity, thereby increasing domestic prices). This new 
gap was filled by China, associated partly with surplus Chinese capacity and a weak Chinese currency. It is 
difficult to determine trends from the past two years’ data independent of the impacts of the economic 
downturn. However, import patterns over the past decade appear to be strongly shaped by importer 
opportunism and a wide range of political and economic developments influencing the year on year export 
potential of non-EU countries. 
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Figure 3. EU15 cement imports 1995 to 2009 (total and non-EU) 
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Figure 4. EU15 clinker imports 1995 to 2009 (total and non-EU)   
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Figure 5. EU15 cement and clinker imports from non-EU countries 1995 to 2009 
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Europe’s increasing use of clinker imports to meet cement demand over the past decade appears to have 
accompanied limited investment in new kiln capacity in the EU required to produce the required clinker. 
Walker (2007) demonstrates that clinker grinding capacity has increased significantly since 2005 (i.e. since 
the start of the EU ETS) in EU coastal regions, notably in Italy, Spain, UK, France and Belgium. Ponssard and 
Walker (2008) suggest that the recent upward trend in EU cement market prices - at least until 2008/9 - 
may reflect a gradual tightening of clinker supply relative to grinding capacity. Another significant 
development over recent years is the growing presence of importing firms, that are not themselves 
producers, within the EU clinker and cement market. This has been cited as a sign of an increasing leakage 
risk arising from low cost producers located in North Africa seeking to export clinker to European 
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Mediterranean coastal ports15. Industry commentators consider that the development of future cement trade 
volumes will continue to be dominated by essentially short-term import requirements, set against an 
underlying background of clinker import dependency. Trade volumes are also expected to remain highly 
susceptible to regional cost and availability factors (Ocean Shipping Consultants, 2008). 
 

2.4.3 A closer look at the role of capacity 

In recent years, global cement production capacity has risen faster than cement sales. The resulting surplus 
capacities on numerous cement markets have been highlighted by the global economic crisis and recession 
(Process Know-how, 2010). In response, many assets have proven uneconomic to continue operating and 
plant closures have taken place in most world regions, including the EU. Surplus capacity is highly 
undesirable in the cement sector, particularly given demand volatility and uncertainty. Overcapacity (i.e. 
surplus supply) serves to encourage greater competition and weaken prices, and with falling demand plant 
investments represent a sunk cost. 

Consider Turkey, the largest exporter of cement into the EU market. Turkey has a large domestic cement 
market and both cement and clinker production capacity have doubled over the past decade - reaching 
around 104 Mt and 64 Mt respectively in 2009 (Turkey Cement Manufacturers Association, 2010). 
Meanwhile, domestic cement demand is currently around 46 Mt, suggesting an enormous capacity surplus. 
Some 36 Mt of new capacity was built between 2005 and 2009 whilst the domestic market grew by only 11 
Mt - not enough to absorb the new capacity. On the supply side, Turkey is an attractive location for cement 
production: it has a good distribution of viable limestone deposits, making nationwide cement production 
possible, relatively low labour costs and access to important demand regions including (since the rebuilding 
effort) Iraq. Moreover, during the years leading up to the global financial crisis, capital was both available 
and relatively cheap (Hargreaves, 2010).  A combination of over-optimistic forecasts for future cement 
demand and cheap, easily available capital inevitably attracted a wide range of new investments into the 
industry (ibid, 2010). 

The result has been low cement capacity utilisation rates, averaging just 58% in 2009, and domestic price 
pressure. Data from the Turkey Cement Manufacturers Association indicates that cement capacity utilisation 
over the past 5 years has been low for Turkey as a whole (55-70%) and for the Mediterranean exporting 
region in particular (50-60%). The industry has responded by building up their export markets to over 16 Mt 
in 2009, making Turkey the world’s largest cement exporter. Market destinations have diversified, allowing 
greater potential for emerging markets to absorb the excess capacity. As seen in figure 6), Turkey has also 
gained strategic access to the emerging markets of the Middle East and Africa, which have seen demand 
riding out the economic downturn. The figure also shows how over the past decade, and since the 
introduction of the EU ETS, its share of exports to the EU has declined in favour of Iraq (where large 
volumes were required for rebuilding efforts) and other developing country markets. 
An analysis of Turkish production, capacity and export data for both cement and clinker appears to confirm, 
at least to a reasonable degree, that excess capacity has corresponded with increasing export volumes 
(figure 7). 
 

                                                
15 Personal communication with EU-based multinational cement company  
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Figure 6. Turkey cement exports (share of total volume by destination) 2000 to 2009 
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Source: Turkey Cement Manufacturers Association (2010) 
 
Figure 7. Turkey cement and clinker exports versus capacity utilisation rate 
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(2010) 
 
Overcapacity has also become a concern to industrial policy-makers in China. In a document approved by 
the State Council on 26 September 2009, the National Development and Reform Commission (NDRC) 
warned of serious excess capacity in many industrial sectors. According to the NDRC, recent capacity 
utilisation has been around 75% in the cement industry (DeWeaver, 2009). Despite efforts to restrict excess 
capacity in the cement industry, partly through the phasing out of shaft kilns, the central government has 
faced difficulties in implementing closures. This is partly because local governments have effectively 
supported plants remaining open - shaft kilns are favoured by local governments because they can be built 
cheaply and quickly and generate growth and employment (ibid). 

Imbalances in supply and demand have also acted as a dominant factor driving internal trade within the 
European market. In the mid 1980s for example, the improved ability of bulk cement marine transportation 
enabled large flows from countries with excess capacity such as Greece and Turkey into France and the UK 
(Dumez and Jeunemaitre, 2000). Ponssard et al (2007) note the subsequent acquisition of Greek and 
Turkish producers by major French and British cement firms perceiving this development as a competitive 
threat. As discussed further below, a similar dynamic is currently at work within the industry more widely, 
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with ongoing consolidation and company acquisitions driven by the emergence of regional growth markets. 
It is likely that smaller firms without multinational operations will be most severely affected by market 
uncertainty and demand-supply imbalance as they will not able to source import volumes from their own 
foreign plants16. Within the EU, surplus capacity tends to occur in land-locked Member States while capacity 
constraints are more common in coastal regions. 

2.5 Market outlook and corporate strategy 

Figure 8 shows recent estimates of cement production by region out to 2050 used under the IEA’s BLUE Map 
high and demand scenarios17. Between 2006 and 2050, global cement production is projected to increase by 
43-72%, reaching between 3,700 Mt and 4,400 Mt in 2050. The IEA foresees demand growth focused in 
developing countries. These regions currently have low rates of per capita consumption, are attracting 
large levels of infrastructure investment, and are experiencing strong annual market growth. In contrast, 
cement demand in many OECD countries is thought to have peaked: the IEA forecasts a broadly flat 
projection18. In Europe, demand in 2010 is expected to be almost 30% lower than in 2007 (Euroconstruct, 
2009) and the decline may be as high as 40% in North America. Although most commentators expect the 
industry to partially recover to pre-recession levels over the coming years, the potential for growth in mature 
markets such as the EU appears limited particularly given the extremely high levels of public debt in many 
Member States indicating a weak outlook for infrastructure spending. The potential for further industry 
consolidation in mature markets through mergers and acquisitions is also limited. Most industry 
commentators consider that the outlook for mature markets remains highly uncertain. 

The shift in demand from mature to key emerging markets is a key factor driving investment 
patterns within the industry. Global cement production capacity has expanded by 633 million tonnes 
over the past five years, with almost 70% of this overall growth (440 million tonnes) coming from East Asia 
alone (OSC, 2006). Emerging markets currently account for 77% of the global cement market (Lafarge, 
2010), and as shown in the IEA figure, their share of the total world production is expected to dramatically 
increase over coming decades. Markus Akermann, Chief Executive of Holcim, was quoted in the Financial 
Times on 30 December 2009: “The shift in growth from mature to emerging construction growth will be 
significant over the next decade” (Financial Times, 2010). 

 

                                                
16 Personal communication with EU-based multinational cement company  
17 The BLUE Map scenario used in the IEA Energy Technology Perspectives publications describes a global GHG 

emissions reduction of 50% by 2050 compared to 2005.  
18 for most OECD regions they indicate a modest reduction under their ‘low demand scenario’ and a modest increase 

under their ‘high demand scenario’ through to 2050 
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Figure 8. Forecast of global cement production 2006-2050 
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Collapsing sales to OECD markets, occurring against this backdrop of polarised regional demand outlook, has 
shaped the strategic response of the major cement firms. The risk of exposure to demand volatility 
and falling sales in regional markets is increasingly being managed through geographic 
diversification. A survey of the major cement firms’ 2009 Annual Reports indicates that the primary 
growth strategy within the industry is firmly focused on emerging markets, with corporate risk being 
managed through establishing a wider geographical presence, covering both mature and emerging regions. 
Expanding market share in emerging markets is an important strategy in the near term19. Holcim and 
Lafarge have both sought to establish themselves in China and other emerging economies, and other 
multinationals are seeking to expand their presence in non-OECD growth markets. Where companies have a 
foothold in emerging markets, they are seeking to expand existing facilities and build new plants. The recent 
bidding war for Cimentos de Portugal SGPS SA (Cimpor) can be attributed largely due to its strong 
presence in the emerging markets of Egypt, South Africa and Brazil.20  

A survey of the major cement firms’ investment plans confirms the pattern of seeking increased market 
diversity and global presence. For example, the majority of the Lafarge Group’s new development 
expenditure for 2010 (1.3 billion euros) is earmarked for building new cement capacity in emerging markets. 
(Lafarge, 2010). Of the Holcim Group’s 16 million tonnes of approved capacity expansions for 2010-2012, 
8.1 million tonnes is located in India, 4.1 million tonnes in Latin America and 3.8 million tonnes in Russia and 
Azerbaijan. In 2009, the largest regional capacity addition was 12 million tonnes made in China by Huaxin, 
Holcim’s associated Chinese company (Holcim, 2010). Similarly, Heidelberg Cement has recently expanded 
capacity in Russia, Indonesia, India and China. FLSmidth, the world’s largest supplier of kiln capacity outside 
of China, recently reported that the greatest demand for new kiln lines was occurring in North Africa, South 
America and Asia. They consider that the outlook for demand in many markets remains highly uncertain and 
that most cement producers are adopting a ‘wait and see’ attitude (FLSmidth, 2010). 
 

                                                
19 Personal communication with several multinational cement companies 
20 According to data from the Brazilian cement industry association SNIC, cement sales in Brazil between January and 

May 2010 were 16% higher than recorded over the same period in 2009 (Amiel et al, 2010). Brazil’s Growth 
Acceleration Programme (PAC) is likely to provide strong ongoing demand for cement as are the significant 
construction activities underway in preparation for the World Cup in 2014 and the Olympics in 2016. Public sector 
spending programmes in other emerging markets are also assisting in propping up demand as residential and 
commercial demand sags (ibid). 
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3. The Role of Carbon Prices and Policy Responses to Leakage 

3.1 Introduction 
This section explores how carbon prices impact the cement sector and assesses the relative adequacy of the 
policy options in addressing their undesired impacts i.e. competitive disadvantage and carbon leakage. The 
assessment is therefore structured around two key questions: 

1. How does carbon pricing affect sector and firm behaviour? Given what is known from the 
evidence, theory and current market outlook, how do carbon prices influence the choices facing firms 
acting over the short and long-term? How do firms treat carbon prices as carbon costs influencing 
their decision-making? What impact does the interaction of these factors have on investment choices 
including relocation? 

2. How effective are different policy responses to addressing carbon leakage? Carbon prices 
associated with ETS and other climate policies can have both intended and unintended effects.21 
Different policy measures have been put in place, or proposed, to address the unintended effects of 
asymmetric carbon pricing potentially acting over both short-term (trade movements) and long-term 
channels of carbon leakage (relocation of production). How effective are the different policy options in 
addressing these leakage channels for the cement sector? 

Particular focus is given to the potential longer-term dynamic of production relocation, which may arise from 
multinational firms shifting their resources from carbon constrained to non- constrained regions. A 
comparative assessment is therefore made of how the different response options available to policy-makers 
may address such longer-term concerns. 

3.2  The Role of Carbon Prices 
Emission trading schemes introduce a price of carbon to firms operating within them. An ETS is potentially 
the most cost-effective approach to meeting a specific GHG reduction aim i.e. a quantified cap, because 
emissions reductions are incentivised in those sectors, companies or installations which have the lowest 
costs of abatement. According to economic theory companies will respond to the carbon price signal by 
implementing abatement measures up to the point where the cost of abatement meets the prevailing 
market price of carbon. 

The simplest assumption, at least in short term, is therefore that firms factor the value of carbon emissions 
directly into their marginal production decisions, irrespective of allocation decisions e.g. whether allowances 
are auctioned or freely allocated. In the context of a cap and trade scheme, such behaviour is consistent 
with profit maximisation (Demailly and Quirion, 2006). Because freely allocated allowances have an 
opportunity cost, it is rational to add them to the marginal production cost as though they had to be 
purchased: allocation methodology impacts only profits and stock value, not production or emissions. The 
opportunity cost of the marginal unit of production is therefore the firm’s effective cost of 
carbon. 

Faced with a carbon cost, firms may or not choose to respond in a number of ways. They may adjust 
production decisions, altering their profitability or market shares, and also their investment decisions. The 
factors influencing these decisions include the level of market competition, the economics of the investment 
choices and abatement options available, and potentially other non-economic factors such as various 
barriers to relocation and market entry. Sector responses can be considered in terms of behaviour over the 
short-term and long-term, differentiated principally on the ability of firms to mobilise resources cost-
effectively (i.e. to invest in new locations, which may require several years of overcoming market entry 
barriers, testing new markets, divesting existing assets etc). In the short and medium term, existing capital 
stock is still operating and thus domestic plant costs are sunk; in the longer-run, new plants can be planned 
and built as existing plants reach the end of their economic lifetime. Over the longer term, firms also have 
greater flexibility as to where they can locate production and so competitiveness and leakage impacts can 
potentially be higher22. 

                                                
21 See Climate Strategies (2010) 
22 Firms may also act in different manners in response to the opportunity cost of carbon. Theory predicts different 

responses based on economically optimal behaviour (e.g. acting to maintain market share or maximising profits). 
However, it is also possible that in under imperfect market conditions, sub-optimal behaviour exists. 
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As outlined above, in the short term, the opportunity cost of carbon concept indicates that profit-maximising 
firms under absolute caps should include this cost in their short-term decision making regardless of whether 
allowances are auctioned or are allocated for free. However, over the longer term, it is not just the 
opportunity cost of carbon which influences incentives to firms: the specific design elements of the ETS 
scheme may also represent an important factor. In the case of the EU ETS, the way in which a carbon price 
is converted into an effective cost of carbon for firms is determined by the specific rules of the scheme 
relating to new entrants, plant closures and the updating of allowances. For example, when compared to full 
auctioning, free allocation acts as a factor reducing the incentive for firms to close plants, as the value of 
these allowances would be forfeited; the value of a future flow of these allowances might therefore be 
included in the production decisions of firms. Allowance updating rules tend to dilute the carbon cost 
faced by firms when compared to full auctioning, and may also lead to windfall profits from over-
allocation, as seen in the case of the European power sector during Phase I of the EU ETS. Thus, allocation 
rules may in practice alter the way in which carbon prices are treated (this is further explored throughout 
this section). 

Reinaud (2008a) observes that analyses of competitiveness impacts arising from carbon policies can only 
provide limited findings as they deal only with the price element of competitiveness, whereas a number of 
non-price factors also influence companies’ decisions relating to production and investment. In other words, 
carbon pricing is only one of many factors determining industry behaviour. Wooders et al (2009) 
also note that while climate change policies and measures may play a role in decisions concerning e.g. 
where to locate production, they are far from the only factor; others include differences in energy prices, the 
cost of capital, environmental regulation, labour costs, exchange rate risk, transport infrastructure, 
transparency etc. There are therefore many factors influencing production and investment 
decisions such that the effects of any one are not easy to evaluate ceteris paribus. 

Empirical evidence of competitiveness-driven leakage in the cement sector since the start of the EU ETS is 
inconclusive, and there are inherent problems in seeking to extrapolate past trends. Past observation of 
carbon price impacts on cement sector behaviour likely provides only partial conclusions at best: the 
theoretical literature therefore remains important in assessing possible impacts, albeit with reference to such 
evidence as is available. Evidence of short term responses to carbon prices would presumably include carbon 
cost pass-through to end cement prices (or alternative actions designed to retain market share from 
increased imports) and reduced output/increased imports. Evidence of long-term responses would include 
changing patterns of investment, including e.g. abatement and refurbishment rather than new production 
plant in ETS regions, investment in different production facilities and/or evidence of relocation to non-
constrained regions. The discussion below considers further how firms may be impacted by carbon costs 
over the short and long term, drawing from both the economic literature and available empirical evidence of 
how the sector appears to have responded to carbon pricing under the EU ETS. 

3.2.1 Short-term responses 
The primary concern associated with asymmetric carbon pricing over the short term is that carbon costs 
faced by domestic producers will increase production costs, giving rise to competitive disadvantage 
compared to foreign producers. The resulting imbalance in competition may lead to increased imports from 
foreign producers and/or reduced exports from domestic producers, depending on the size of the cost 
increase and the transport costs facing international product imports.  

As with raw materials and energy, carbon represents a variable cost: under the EU ETS, every tonne of 
cement produced results in a cost of around 0.7-0.8 tCO2 multiplied by the carbon price.  As shown in figure 
9, assuming an average production cost of €30 per tonne cement - before the cost of carbon - and a carbon 
price of €20/tCO2, (which is broadly consistent with post-economic crisis forecasts of EUA prices for EU ETS 
Phase III 23) the resulting carbon cost represents a large share of the total short-run marginal costs (SRMC) 
– roughly equal to the per unit energy costs, estimated to represent 30-40% of European production costs 
excluding carbon (Cembureau, 2010a). 

The figure illustrates the potential for regional differences in production cost (described in Section 2) and 
asymmetric carbon prices to drive increased cement imports to ETS regions from lower cost regions. Before 

                                                
23 See for example: http://www.ecofys.com/com/publications/documents/Ecofys_EUclimatepolicyimpactin2020_new.pdf 
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carbon costs, the operational profit margin for European producers is indicated by the difference between 
the SRMC – excluding any investment and cost of capital – and the average domestic market price for 
cement PX, around €55/t in 2005 before the ETS was introduced. As production costs increase as a result of 
the ETS, the EU producer can seek to maintain its same profit margin by passing on the cost increase via an 
increase in the cement price. A full 100% cost pass-through would result in a price shift in the import market 
from PX to Py, as shown in the figure. However, it can be seen that at the new price level Py, a low cost 
foreign producer with SRMC of €15 per tonne cement and facing no carbon constraints could profitably enter 
the carbon-constrained market. This holds true despite incurring high transport costs (shown here on the 
basis of historic long-haul shipping costs recorded by the Baltic Dry Index between Chinese and EU ports in 
2007).  

Figure 9. Cost structure for EU coastal and East Asian cement producers 
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Furthermore, as imports tend to set prices in coastal regions where competition is greatest (see earlier), 
foreign producers seeking entrance into new markets and having available capacity, may chose to export on 
a reduced profitability basis e.g. compared to their usual or desired levels of return, at least over the short-
term. This ability of foreign producers to enter the domestic market may therefore encourage EU producers 
to reduce the rate at which carbon costs are passed though to domestic prices. For example, maintaining 
prices at the level of PX - or some level between PX and Py - could serve to exclude increased competitor 
imports. Whether this has indeed occurred is explored further below.  

The numbers chosen in the graphic are illustrative only: production costs vary across EU regions as do 
product prices as a function of capacity availability and transport costs. Foreign production costs and 
transport costs between key shipping routes are also key determinants of supplier competition, and these 
are also highly variable. However, the graphic illustrates the short-term key economic elements at work in 
the competitiveness and leakage debate. Given that cement is an internationally homogenous product, then 
in the absence of carbon costs the ability of foreign production to supply the EU market on the basis of the 
relative difference in production costs is constrained primarily by the high level of transport costs facing 
exporters. However, as carbon costs even under moderate EUA prices of €20/tCO2 represent a large 
additional variable cost to EU production, domestic producers may face significant levels of competition from 
lower cost producers, even were they to choose to not pass costs fully through into prices. The implications 
at higher carbon prices is clear: at EUA prices of €50/tCO2 for example, resulting carbon costs would be 
double the SRMC and increase the ability of more foreign producers to competitively supply the ETS market 
- domestic producers would thereby lose market share24. 

                                                
24 Although the potential impacts could be significant, it must be noted that such price levels are above existing 
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What is the ability of cement firms to pass through carbon costs? 
The ability of a sector or firm to maintain profit levels in the short term faced with increased production 
costs is determined by the extent to which it can pass cost increases through to consumers via product 
prices under threat of foreign competition. With allowance auctioning, profits would almost certainly fall as 
the price of cement increases and demand falls according to the price-demand relationship. This outcome 
likely for all sectors is not an undesired outcome of carbon pricing. The carbon price signal acts as an 
incentive to firms to abate and/or consumers to shift to greater use of alternative less carbon–intensive 
products, both intended effects of the ETS. The impact upon the specific sector will therefore be determined 
by ability to pass costs through. 

As demonstrated in Section A, market structure is an important determinant of firms’ ability to pass through 
costs - specifically the level of competition between firms supplying cement and the consumer price-demand 
elasticity. Wooders at al (2009) demonstrate that the ability of firms to pass through costs decreases with 
monopolistic market behaviour. Much of the literature describes the cement market in terms of oligopolistic 
competition with demand being relatively inelastic to price. Based on indicative analysis by Sijm et al (2008) 
cost pass-through rates for cement would appear limited to around 33-50% given such market 
characteristics. Several studies have assumed significantly higher rates: for example Demailly and Quirion 
(2006) assume a pass-through rate of 75% and Oxera (2004) 83%. 

Walker et al (2007) have obtained approximate estimates of the carbon cost pass through rate during Phase 
I of the EU ETS from a proprietary database of European cement market prices 2004-2006, adjusting for 
changes in energy costs over the same period. They provide estimates in the 25-35% range. Ponssard and 
Walker (2008) note that such low pass-through rates are consistent with Eurostat data for intra-EU 15 
cement trade over this period. Given that carbon costs, even under fairly modest EUA prices, represent a 
significant share of the marginal cost of cement production, one might expect to observe a clear correlation 
between EUA price movements and corresponding European cement prices. However, as shown in Figure 
10, although prices have increased there appears to have been no clear short-term direct response 
between events in the EU carbon market and cement prices. This might be attributable to non-
transparency in product prices, reflecting the use of annual and bilateral price contracts.  

Ponssard and Walker (2008) demonstrate the importance of cement capacity constraints in influencing cost 
pass through rates in different regions of the EU under the EU ETS. They find that the larger the capacity 
constraints for coastal producers, the lower the cost pass through rate in these regions and the lower the 
relative incentive to expand capacities. Thus coastal regions, and major cement and clinker 
importers, such as Spain and Italy are less able to pass costs through. They demonstrate that (a) 
the inability of cement firms to pass carbon costs through without losing market share, and (b) the relatively 
high fixed costs associated with clinker production, combine to generate negative cash flows for coastal 
producers and greatly reduced operating profits for inland producers even under moderate carbon prices. 
Smale et al (2006) attribute the observed low cost pass through rates to possible market entry deterrence 
behaviour. With increased exposure to international competition, the ability of coastal producers 
to pass carbon costs through to end prices is likely to be reduced further. 

                                                                                                                                                            
estimates of EUA prices to 2020 (which, post-economic crisis, are typically lower than €40/tCO2). 
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Figure 10. EU27 cement prices and EUA prices 2003 to 2010 
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The rate at which carbon costs can be passed through to prices may also determine the rate at which 
producers may be incentivised to reduce production and sell freely allocated allowances, assuming a high 
enough carbon price and profit-maximisation behaviour. Clearly, such behaviour would also need to comply 
with ETS plant closure and updating rules. Some commentators consider that cement firms may effectively 
treat carbon costs as average production costs rather than on a marginal cost basis, and also that the price-
signal diluting effect of free allocation rules within ETS lead to carbon costs being treated as ‘soft’ costs. 

It is extremely difficult to assess with any certainty whether ETS carbon costs have in fact been treated 
within the sector as an opportunity cost in which the carbon price is fully included in SRMC. The main 
intended effect of the carbon price signal, incentivising firms to abatement emissions, could in theory 
provide some indication of whether firms have abated up to the market carbon price i.e. through marginal 
abatement cost curve (MACC) analysis. However, the uptake of most abatement options available to cement 
firms in the short-term is not determined on a purely economic basis.25 Although carbon intensity has 
decreased in the EU since the start of the EU ETS, it cannot be determined that the ETS has had an 
additional effect, and similar improvements have been observed in non carbon-constrained regions: the key 
driver has been increased production efficiency on purely economic grounds. 

Over the short term therefore, we might conclude that: 

1. Cement producers seek to pass on carbon costs via prices in order to maintain profit levels; 

2. Market structure factors and the desire to protect market share suggest that pass-through rates are 
modest (and this appears to be confirmed by empirical evidence); and 

3. The theoretical treatment of carbon prices according to the opportunity cost of carbon may be diluted by 
the use of updating, new entrants and closure rules applied in the EU ETS. 

                                                
25 See Cook (2009) and IEA (2009b) for a fuller discussion of cement sector CO2 abatement options 
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3.2.2 Long-term responses 

European cement producers cite carbon pricing under the EU ETS as a key factor in the business planning 
process and one that is material to investment choices. Other key factors cited include demand outlook, in-
country political risk and the certainty of the regulatory framework. 26 A firm has relatively little potential for 
relocation in production in the short term as there is no immediate opportunity to build new plants. (there 
may be some potential to alter production levels where there is excess capacity available). Over the longer 
term however, new facilities can be built, resulting in the potential for larger shifts in production from 
carbon-constrained to unconstrained regions. This is of particular concern to both industry and policy-
makers as such decisions are less reversible than shorter-term impacts (e.g. reduced production and trade 
movements) and could therefore give rise to a larger scale of ‘locked in’ competitiveness loss and carbon 
leakage. 

Figure 11 illustrates for a simple case how asymmetric carbon costs can disproportionately impact 
upon investment location decisions in the cement sector. The upper graph compares SRMC for an EU 
coastal producer and an East Asian producer. At a carbon price of €20/tCO2 (giving rise to a carbon cost of 
around €14/t cement produced), the EU producer would be able to pass around 35% of the carbon cost of 
production down through domestic prices: the resulting price level PX would allow the domestic producer to 
achieve a profit margin on its SRMC of production whilst protecting its market share from imports (the 
transport cost faced by the foreign producer would not allow it to profit from entering the market at price 
PX).  

The lower graph now compares the long-run marginal costs (LRMC) for a newly built cement plant. Due to 
the relative difference in investment costs facing the two regions, amplified by the required rate of return on 
investment, the EU producer is unable to invest economically for domestic market prices at level PX. Prices 
would need to rise to PY before an acceptable return was possible. However, for prices above this level, a 
multinational firm (or another foreign-based producer) would be incentivised to invest in new production 
outside of the constrained region in order to serve the ETS region market. Were carbon prices to rise above 
€20/tCO2, investment outside of the EU would be increasingly incentivised over domestic investment. As 
noted above, such levels are consistent with recent forecasts for EUA prices under EU ETS Phase III. 
Although much simplified, the figure demonstrates that due to large regional differences in 
investment costs (resulting in an increased regional difference in LRMC compared to SRMC) even 
modest carbon costs can adversely impact investment location decisions.   

 

                                                
26 Personal communication with several EU-based multinational cement companies 
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Figure 11. SRMC and LRMC costs for EU coastal and East Asian cement producers 

€0

€20

€40

€60

€80

€100

EU	  coastal East	  Asia

Co
st
	  (E
UR

/t
	  c
em

en
t)

Transport costCarboncost

SRMC

SRMC

Margin

Px

Short	  run	  marginal costs	  (SRMC)

€0

€20

€40

€60

€80

€100

EU	  coastal East	  Asia

Co
st
	  (E
UR

/t
	  c
em

en
t)

Py

Px

Transport cost

Carboncost

SRMC

SRMC

Capital	  costs

Capital	  costs

Long	  run	  marginal costs	  (LRMC)	  =	  SRMC	  +	  Capital costs

 
Note: Green-field cement plant Investment costs based on $300/t in EU and $150/t in East Asia (assuming 1 
$US = 0.75 €) discounted over 20 years at a real interest rate of 12%.  
 

Furthermore, the relocation rate could be accelerated were domestic producers unable to cover their 
operational costs on existing facilities e.g. leading to plant mothballing or closure. In this context, modelling 
results produced by Ponssard and Walker (2008) demonstrate the relatively higher potential impact on 
coastal cement producers arising from differential carbon pricing. For example, they calculate that a carbon 
price of €20/tCO2 would reduce the aggregate gross profit of EU costal producers by 24% and on EU inland 
producers by 15% (reducing operating profits of coastal producers to zero). A carbon price of €50/tCO2 
would reduce profits by 60% and 38% respectively, also reducing inland producer profits to close to zero 
such that they might survive but with return on capital too low to justify any new investment. Coastal 
producers would suffer significant losses and likely be forced to cease production. 
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Factors affecting investment and production relocation 

The ability of firms to respond to carbon prices in the longer-term through production relocation will 
however depend on a new set of factors, including cement firms’ level of geographic mobility including their 
ability to enter new markets. A firm considering where to invest in new production plant will consider a wide 
range of factors in addition to carbon cost exposure. 

Given their domination of the production cost structure, differences in energy prices are a key factor as are 
labour and raw material costs. Market prospects are cited as the key driver for investment, both in new 
production line and refurbishment investments – this comprises strong growth outlook and good 
expectations of investment returns27. Cement firms also cite long-term predictability and security of 
resources and legislative risk as important factors28. Generic in-country risk factors will also shape a firm’s 
ability to reach a final investment decision, which in turn will affect the rate at which it can attract 
commercial debt – or the required rate at which shareholders are willing to invest equity. 

Various barriers to industry relocation play a significant role in companies’ decisions on the location of new 
investments. The degree of mobility of manufacturing activities is not straightforward. Reinaud (2009) 
observes that while from a theoretical point of view, environmental policy stringency should matter in 
determining the location of firms, the empirical literature yields somewhat less clear-cut results. Potential 
barriers to significant production expansion in emerging markets include e.g. 

• Lack of transportation infrastructure and natural resources in low-cost regions 
• The potential use of taxes, quotas and other export barriers (e.g. as seen in China and Egypt) 
• Availability and security of natural and alternative materials 
• Restrictions to licenses for new limestone quarrying 

However, it is likely that the role of such obstacles is limited over the longer-term. There is sufficient 
evidence of significant infrastructure development in key emerging production regions such as the Middle 
East, developing Asia and Africa. Although some large public infrastructure projects have been scaled back 
in response to the economic downturn, the required transport is being rapidly developed in many emerging 
markets (e.g. ports, import terminals, roads, railways and ships). Commentators also note that equipment 
suppliers have enough resources to build the additional needed capacity. Furthermore, energy costs which 
represent the largest share of marginal production costs are typically subsidised in emerging markets and 
fuels required for kiln operation (pet-coke, coal and natural gas) are readily available in most world regions. 
The use of export bans may be a more material consideration, given their use in recent years. As shown in 
Egypt, their application is highly cyclical: surging domestic demand, partly fuelled by government 
programmes to rebuild housing stock were key factors. The building of clinker plant purely for export to 
carbon-constrained markets would therefore appear to represent a potentially high risk strategy. 

Sanna-Randaccio and Sestini (2010) demonstrate that relative market sizes are also an important 
determinant of firm relocation potential. They use a simple international duopoly model to analyse the 
impact of asymmetric carbon pricing on firms’ international location strategies in emissions-intensive sectors 
when countries differ in terms of market size. The results firstly highlight the difference between short-term 
and long-term effects. In the short-term, when there is a strategy shift, this takes the form of partial instead 
of total relocation, whereas in the long-run total relocation may be a feasible outcome under sufficient 
carbon price increases. This is largely because in the short to medium term, domestic plant costs are sunk 
i.e. once a plant is built it is economic to continue producing. The analysis demonstrates that ceteris paribus 
production relocation is more likely with an increasing foreign market size. In the context of a broadly 
polarised demand growth outlook between mature and emerging markets without carbon pricing (see 
Section A), this is a useful finding - suggesting a potential increasing dynamic of relocation by ETS 
producers. Other studies (CSI, 2009) similarly demonstrate that competitiveness-driven leakage rates 
between two ‘blocks’, one with and one without carbon pricing, increases with increasing market size 
asymmetry 

                                                
27 Personal communication with several multinational cement companies  
28 ibid  
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Is there evidence of shifting investment patterns? 

The above discussion strongly suggests that carbon costs incentivise relocation of production over the long-
term, but is there any evidence to date? Section A demonstrated that whilst consumption has effectively 
stabilised in mature markets such as the EU and North America (and fallen sharply in response to the 
economic downturn), cement demand remains strong in many non-OECD emerging markets. Furthermore, 
their relative low consumption per capita and long-term economic growth outlook suggests that the global 
cement market is shifting to emerging markets. The evidence indicates that international cement 
firms are responding with a focus on establishing their presence in such markets whilst seeking to retain 
market share in domestic mature markets. One might reasonable expect therefore that patterns of 
investment in new capacity are similarly shifting. However, in the context of asymmetric carbon costs, a key 
question is whether there is evidence of plants being built specifically for export to carbon constrained 
regions. Most analyses of both short-term and long-term leakage is contingent on the availability of unused 
cement and clinker export capacity in non-EU countries. Indeed, as well as the economic downturn acting to 
free up capacity in many regional markets, there is some possible evidence of clinker plant being built for 
export to the EU. 

A large number of green-field cement plants are being built in the Middle East, funded by high oil and gas 
revenues over recent years. In countries such as Saudi Arabia, capacities appear to be significantly in excess 
of domestic demand, suggesting they are primarily being built with a view to serving foreign markets. An 
export ban on cement was lifted in early 2009 and Saudi cement capacity is expected to reach 53 million 
tonnes this year, a 20 million tonne increase from 2008 (Vasehi, 2010). Analysis undertaken by Boston 
Consulting Group (2008) also provides evidence that planned capacities in Middle East and North African 
coastal locations are significantly in excess of domestic demand. However, as demonstrated in the case of 
Turkey, regions with surplus capacity (whether arising from periods of over-investment or falling domestic 
demand) may seek to export to a range of different markets determined by various market and regulatory 
issues. Indeed the evidence demonstrates that since the start of the EU ETS, Turkish exports have partially 
shifted from EU markets to emerging growth markets in the Middle East and Africa. 

It remains unclear from the evidence what level of EU kiln investments would be made in the absence of the 
EU ETS: the counterfactual cannot be known. Pinatel and Godet (2006) report that only four new kilns have 
been built in Western European in recent years and that two of these were replacing obsolete plants. Figure 
12 shows the wider pattern of global capacity expansion driven by surging demand in emerging markets 
such China and India. Within the EU, the apparent trend over the past decade, particularly in Spain and 
Italy, has been one of significantly increasing clinker import dependency accompanied by falling cement 
imports. These factors, in combination with increased European investment in grinding plant, indicate a 
systematic movement since the introduction of the EU ETS towards clinker imports vs. domestic clinker 
investment. Allocation rules during Phase I of the EU ETS may have played a partial role in such a 
development, indicating the imperfect nature of free allocation29. However, a larger factor is likely to be that 
an increasing use of clinker imports allows domestic firms to avoid potentially long term risky 
investments (made riskier through carbon cost exposure) whilst retaining control of the final stage in 
which clinker is milled and blended into cement. As we have seen, investment risk is a key determinant of 
sector behaviour and is exacerbated by differential carbon pricing. 

                                                
29 Cement firms will now be free allocated on the basis of clinker production, removing the theoretical incentive under 

Phase I of the EU ETS to import clinker for domestic cement production (i.e. blending and finishing)     
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Figure 12. Clinker capacity by country 2000 to 2009 
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The role of uncertainty on investment 

The presence of a carbon price signal within a market-based ETS introduces significant uncertainty to both 
short-term and long-term decision-making. Specifically in relation to investment choices, a basic 
understanding of project finance appraisal indicates that expectations of market carbon price movements 
within the ETS will influence choices for both abatement investments and new production facilities: 

a) Where sustained carbon price increases are expected, firms will be relatively incentivised to invest 
in abatement measures - and disincentivised to invest in new capacity. 

b) Where falling carbon prices are expected, firms will be relatively incentivised to invest in new 
capacity - and disincentivised to invest in abatement measures. 

Firms are faced with imperfect knowledge of future carbon costs, and thus project investment returns. 
Where large capital costs are required, carbon price volatility can act as a major obstacle to investment 
decision-making. For example, recent studies of investment hurdles to step-change abatement options such 
as CCS indicate that price and regulatory uncertainty within the EU ETS act as the primary barrier to 
reaching final investment decisions within corporate investment decision-making (see for example One North 
East CCS Network study, forthcoming). Within the European cement industry, a lack of long term 
perspective due to changing regulations is a general concern for investors (e.g. the new EC Industrial 
Emissions Directive (IED) and proposals for NO2 and SO2 trading schemes).30 Within the EU ETS, the 
unpredictability of carbon prices, future targets, allowed use of CDM/JI offsets, and EUA allocations are 
viewed by many within the cement industry as a major obstacle to current capacity investments within the 
EU. Firms and lenders favour certainty when appraising investment choices. 

This ‘uncertainty factor’ is a material consideration for the cement sector. Investments represent major 
strategic decisions: as we have seen, clinker production is capital intensive, capacity surpluses erode profits 
and increase regional competition, and even modest carbon costs represent a large share of the production 
cost structure.  As demonstrated earlier, the cement industry is also characterised by significant product 

                                                
30 Personal communication with several multinational cement firms  
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demand and market uncertainty, illustrated most dramatically over the past two years, with falling sales 
resulting in capacity surpluses and profit losses.   

If regional cement markets were isolated and/or all producers were subject to similar carbon price 
movements, then ETS uncertainty becomes a generic criticism of market-based carbon policies, namely that 
price volatility and long-term uncertainty around factors influencing carbon costs may act to deter 
investment in new low-carbon technologies and processes (a problem overcome e.g. through the use of 
carbon taxes). However, regional cement markets are at least partially linked and all world producers do not 
face the same carbon price. Where foreign producers are not subject to the same price signal as those in 
the ETS region, the relative uncertainty faced by domestic producers acts as an additional factor in how 
carbon costs are factored into investment choices. As we have seen, the ability of domestic producers to 
pass carbon costs through to prices is key: for high cost pass-through rates, the risk factor driving 
investment choices is inherently limited; for low pass-through rates, the ability of firms to maintain profits 
and/or market share with increasing carbon costs falls, and expectations of carbon price movements become 
increasingly material to decision-making over the longer term. As discussed earlier, evidence and theory 
both suggest low pass-through ability in the EU cement sector.      

Uncertainty is material to most large-scale investment project appraisals. Where important cost components 
such as energy and carbon are subject to unknown movements over an investment life-time, these can 
potentially be managed through contractual and/or hedging instruments. However, these come at an 
additional cost. Uncertainty and risk are usually reflected in a higher cost of capital, whether investments are 
funded from company investment (equity) or commercial lenders (debt). Less risky investments are more 
likely to attract lending and at more favourable rates. As shown in figure 11, investment costs for a new 
clinker investment represent a large share of the LRMC structure, and the cost of capital determined by the 
required return on investment is a large component of this cost element. Combined with product demand 
uncertainty, it would certainly seem reasonable that carbon cost exposure may have been a factor involved 
in the observed pattern of limited capacity investment and increased clinker import dependence seen in the 
European market over the past decade. Some of the EU-based multinationals have cited ETS uncertainty as 
a key factor: for example, in 2008 Lafarge reportedly froze new cement plant investments totalling €1 billion 
pending greater clarity on the EU’s longer term climate policy framework (New Civil Engineer, 2008). 

Ponssard and Thomas (2010) demonstrate the role of demand uncertainty in influencing regional investment 
choices in the cement sector. They note that in the presence of uncertain demand, firms may chose to serve 
local (domestic) markets via both domestic production and imports. Through an empirical analysis of the US 
cement market, they find evidence of a negative relationship between demand volatility and excess capacity 
in coastal markets. The results indicate that demand uncertainty is a key factor influencing plant investment 
decisions - and that coastal markets are impacted to a greater degree than inland producers. Importantly, 
they also show that a firm’s optimal capacity choice is monotonic with respect to the domestic production 
cost: specifically, capacity is increasing with uncertainty if the cost of imports is relatively large, and 
decreasing if the cost of imports is relatively small. This dynamic appears to have important implications for 
leakage response measures such as BAM which aim to equalise differential carbon costs by directly imposing 
costs on imports (as opposed to compensating ETS participants): namely that, firms will be relatively 
incentivised to invest in domestic market production capacity rather than import in the 
presence of demand uncertainty and increasing import costs.31 
 

                                                
31 Ceteris paribus and assuming a setting of oligopolistic competition in a local market 
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3.3 Policy responses to carbon leakage 

Different policy responses have been proposed to address the potential for competitiveness-driven carbon 
leakage arising from differential carbon costs. These include: 

1. Fixed free allocation, whereby firms are allocated a fixed volume of free emissions allowances ex 
ante for a certain defined period, based on historic output levels and one or more benchmarking factors 
(e.g. tCO2 per unit output). 

2. Output-based allocation, whereby firms receive free allowances directly in proportion to their known 
production output levels. Firms may receive allowances ex ante with the use of ex post adjustments. 

3. Border adjustment measures (BAM), which seek to equalise differential carbon costs at the border 
of the domestic region. They can take the form of border tax adjustments (BTA) or other approaches 
such as importer ETS inclusion, and can apply to imports and/or exports (e.g. in the form of rebates). 
The use of BAM assumes firms must purchase their allowance requirements. 

Other responses have been proposed by policy-makers, for example the use of direct subsidies. These are 
discussed in detail elsewhere (see e.g. Climate Strategies, 2010). The extent to which the different policy 
options successfully address the undesired effects on differential carbon pricing whilst preserving the desired 
effects is variable across sectors. The remainder of this section considers the use of the three key options 
outlined above as they apply to the cement sector. Drawing on the analysis presented thus far, a relative 
assessment is made of their merits, with a focus on their potential to deter carbon leakage through the 
investment channel. 

Fixed free allocation  

Within the EU ETS, competitiveness and carbon leakage concerns have been addressed through the use of 
fixed free allocation. Under the first two phases of the scheme (2005-2012), firms have received free 
allowances with caps determined on the basis of past emissions. The additional carbon costs faced by 
industry are therefore determined by any allowances required above the free allocation cap. Competitiveness 
and leakage issues gained attention during the EC’s proposals for Phase III (2013-2020) and the details 
agreed in December 2008 as part of the EC’s Energy and Climate Change package proposed that those 
sectors considered “at significant risk of carbon leakage” would receive free allowances on the basis of 
sector benchmarking. Cement was identified as one such sector, with allowances based on carbon intensity 
of clinker production using the average emissions of the 10% best performing European installations in 
2007-8. 

Free allocation aims to minimise the financial costs for companies involved in the ETS - and therefore loss of 
competitiveness - whilst maintaining the carbon price signal incentivising emissions abatement and product 
substitution. Its use is politically attractive as it directly compensates domestic industry whist avoiding 
difficult political and legal issues concerning international trade and climate policy. However, it is not clear 
that free allocation is necessarily effective in reducing carbon leakage. 

Is it useful to first consider how firms value free allowances in both the short and long term. The concept of 
the opportunity cost of carbon suggests that allocation approaches under an ETS do not change production 
decisions in the short-term (note that this is only true where updating, closure and new entrant rules are 
sufficient to avoid perverse behaviour such as reducing production in favour of importing clinker and selling 
allowances under certain economic conditions). According to theory, firms will abate up to the market 
carbon price and the price signal increases product prices, reducing demand and incentivising product 
substitution. However, in the longer term, the case may be different.  

Economic theory would suggest that a firm deciding whether to reduce its cement or clinker production 
would compare the local market cement prices against its short run marginal costs (SRMC); the same firm 
considering whether to build new plant would compare the projected market cement prices against the long-
run marginal cost (LRMC) including the value of any free allowances. Therefore free allocation, if 
accompanied by regular and effective closure and updating rules, by providing a lump sum to producers 
presents an economic disincentive to relocation, since by shifting production abroad firms renounce the 
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value of the allocation. A company receiving free allowances would be in a stronger financial position than 
one which had to purchase them from the market. This would presumably allow for more resources to be 
available for investment in new plant, refurbishment or abatement. Similarly the resources could be retained 
as profit. However, while the resources could be used to maintain or expand production in the domestic ETS 
market they could equally be used to expand production elsewhere. Although, as discussed earlier, there 
may be significant barriers to investment outside the ETS region, most large cement firms have a significant 
and growing international presence: a number of investment opportunities exist across both mature and 
emerging markets, and the potential to pursue market acquisitions is also enhanced with an improved 
balance sheet. To sum up, any free allowances received before making the investment will 
improve a cement firm’s balance sheet, making it more likely to invest in new plants but not 
incentivising one location over another. 

Free allowances may be used to compensate firms for loss of market share, or to reduce the level of such 
loss. However, if firms make decisions on the basis of marginal costs, rather than average costs, then the 
loss of market share would be the same regardless of allocation approach - because the marginal cost of 
production remains unchanged. Although most economic theory suggests that decision-making is made on 
the basis of marginal costs in order to maximise profits (at least over the long-term), as described earlier 
clear evidence of such behaviour is not proven in the cement sector. Ponssard and Walker (2008) consider 
that with free allocation, carbon costs may effectively be accounted as ‘soft’ costs - suggesting a weakened 
carbon price signal - a factor, which would decrease with an increased use of auctioning. 

Several studies have modelled the impact of free allocation under the EU ETS on the cement sector, in terms 
of both profitability and leakage effect. Oxera (2004) modelled carbon cost pass-through rates in the context 
of UK industry, including the mitigating effect of lump-sum free allocation when estimating the likely net 
impact on the profitability of firms. They suggest that UK cement firms would generally achieve increased 
profits arising from the EU ETS, despite a reduction in product demand. Demailly and Quirion (2006) also 
conclude that free allocation may improve the profitability of the EU cement sector whilst predicting 
significant production losses and carbon leakage. They calculate that where allowances are grandfathered 
freely at levels over 50% of past emissions, under any allowance price, profitability (determined according to 
EBITDA) increases and under 50% it decreases. Market share however is always reduced as imports 
increase and carbon leakage occurs32. In other words, the use of free allowances may compensate 
firms for a loss in profitability without addressing market share loss and carbon leakage. 

The subsidy provided by free allocation within a cap-and-trade scheme suffers from the fundamental 
problem that the ‘correct’ or optimal level of allocation cannot be assessed ex ante. If a too generous 
allocation is made, then ‘windfall’ revenues may result. This occurred most clearly in the European power 
sector during Phase I of the EU ETS, where carbon costs were passed on to consumers whilst firms retained 
the value of the freely allocated allowances: such an outcome is inefficient and does not necessarily address 
leakage concerns. However, on the other hand, a too stringent allocation would conversely only partially 
compensate for any impacts of carbon costs. With a progressively tightening cap under Phase III and 
allowances allocated on the basis of best performance, it can be expected that the majority of installations 
will be required to purchase allowances and/or invest in abatement (with flat or rising product demand) - 
both representing a cost not faced by their foreign competitors. For example, the EC Decision for a 
benchmark for free allocation to the cement sector has resulted in an EU-wide figure of 766 kgCO2 per tonne 
of grey cement clinker33 which compares with a current European average of around 850-860 kgCO2 per 
tonne. 

Under free allocation, a surplus of allowances over a given period should ideally only arise from the desired 
effects of unitary emissions abatement (the wider impact of product substitution may also in theory give rise 
to a surplus). However, it can plainly be seen that for highly cyclical sectors such as cement, the potential 
exists for a collapse in demand to result in significant surpluses. For example, Lafarge reported a 36% 
excess of allowances at the end of 2009, which it sold into the carbon market (Lafarge, 2010) and 

                                                
32 Note however that this assumes the domestic and foreign (i.e. exporter) firms to be different entities   
33 The benchmark for white cement clinker is proposed to be 987 kgCO2 per tonne; white cement is a highly nice area of 

the market (e.g. specialised and decorative work) and represents a very small share of overall production. 
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Italcementi reported a surplus of 4 million tCO2 in 2009 out of its annual Phase II allocation of around 18 
million tCO2. (Italcementi, 2010). Similar surpluses are expected for 201034.  

A similar problem arises where benchmarking is used as the basis of free allocation. Where cement 
benchmarking is chosen (as for Phase III of the EU ETS), firms may be incentivised to import clinker and 
invest in greater grinding and cement finishing equipment - thereby retaining the allowances whilst reducing 
cement production costs. Clinker benchmarking overcomes this problem, but can in theory at least reduce 
the incentive to produce cement with lower clinker content (since, the allowances allocated would be 
reduced with reduced clinker production). This poses a concern for policy-makers since the increased use of 
blended materials in cement represents a major abatement level for the industry. The European Commission 
chose the latter approach for Phase III, much favoured by the industry, partly on the basis that regional 
advantages in terms of blending materials availability would be overcome and also because - as highlighted 
by Cembureau (2010c) - clinker substitution would in any case be pursued by firms as far as possible. While 
both points have merit, at sustained higher carbon prices, rational economic behaviour may indeed act to 
deter increased use of blending, to the extent that it is available. 

Existing studies also indicate the potential for incentivising reduced production where the marginal value of 
free allowances exceeds the value of production (Cook, 2009; Carbon Trust, 2010), and therefore the need 
to introduce carefully designed and defined closure and updating provisions to overcome such perverse 
incentives. Because such rules can only ever be imperfect, the desired incentives produced by the 
carbon price signal in an ETS are therefore always sub-optimal with the use of free allocation. 

Finally, the important role of uncertainty on investment has been highlighted above. Carbon costs under ETS 
may rise or fall according to carbon market fundamentals and public policy evolution, and these represent a 
large share of both SRMC and LRMC for cement producers. Where cement and clinker production outside of 
the ETS region is not subject to same carbon cost movements, then the role of uncertainty introduced by 
carbon costs acts to relatively favour investment outside of ETS regions. This factor has precise implications 
for policy responses to address the investment channel of carbon leakage: responses which effectively 
impose a similar carbon cost uncertainty on foreign imports also equalise the level of uncertainty inherent to 
relevant investment choices. Free allocation does not extend carbon cost uncertainty to foreign 
producers seeking to enter the ETS product market, thereby creating an asymmetry between the 
investment incentives faced by firms in different locations. In this context, at least one major European 
producer cites the absence of predictable allocation as having directly deterred Final Investment Decision 
(FID) being reached in several recently planned upgrade and new capacity investments35. 

Where carbon costs can only be partially passed through via product prices, as demonstrated to be the case 
in the cement sector, expectations of carbon price movements are particularly material to investment 
decision-making.  

 
Output-based allocation 

The use of output-based allocation (OBA), as proposed in the Australian ETS and in several US proposals for 
ETS overcomes some of the problems associated with fixed free allocation by linking allocation 
directly to the known production levels of each covered installation. Because firms are neither 
over- or under-allocated, the potential for significant windfalls or profit losses are reduced. By 
reducing the effective carbon cost faced by firms, OBA is also effective in reducing competitiveness 
impacts and for this reason has been favoured by industry - notably in US proposals for ETS. 

However, a key feature of OBA is that their use dilutes the carbon price signal acting within the sector. OBA 
effectively acts as a subsidy incentivising continued production: the cost of carbon faced by firms is 
reduced as allowances are fully rebated, thereby limiting a firm’s need to pass costs through into end prices. 
Therefore, whilst competitive impacts are addressed, there is also no incentive for product substitution 
towards less carbon-intensive building products - an important and desired effect of carbon policy. 
Because allowances are allocated on the basis of actual production, there is no opportunity cost of carbon: a 

                                                
34 Personal  communication with EU-based multinational cement company 
35 Personal communication with EU-based multinational cement company  



 INVESTMENT, CARBON PRICING AND LEAKAGE – A CEMENT SECTOR PERSPECTIVE   

 
35 

firm reducing its production does not have excess allowances to sell to the market, and similarly a firm 
increasing its production does not need to purchase allowances from the market. 

In the case of the cement sector, there is also a problem in determining the appropriate production basis for 
allocation. For example, Demailly and Quirion (2006) demonstrate that if allowances were allocated in 
proportion to cement production, a producer may be incentivised to import clinker to make cement in the 
ETS region in order to receive the free allowances and sell them into the market. Such an outcome clearly 
does not address carbon leakage concerns. Alternatively, if allowances were allocated in proportion to clinker 
production, the incentive to reduce the clinker content in cement vanishes - a key sector abatement option. 
These problems mirror similar issues outlined earlier concerning the use of cement sector benchmarking in 
determining appropriate levels of fixed free allocation. 

Border adjustment measures 

Countries or regions can also choose to equalise carbon costs by introducing adjustments on imports and 
exports of products from vulnerable sectors on the basis of carbon content. There are two broad options 
available for so-called border adjustment measures (BAM):  

1. A tax or levy imposed on products imported to the ETS region (with the potential use of rebates for 
exports); or 

2. Importers requirement to purchase the required level of allowances under the domestic ETS. 

Although the two options raise some different implementation issues, they differ principally in terms of the 
timing of the additional costs introduced to the imported goods. In either case, BAM aim to reduce the 
carbon cost differential between the foreign and domestic region arising specifically from the carbon price 
present in the domestic market. Unlike the use of free allocation therefore, they do not aim to 
directly compensate firms within the ETS, but rather impose equivalent carbon costs on 
competitors. The use of BAM therefore differ from other response measures such as free allocation and 
subsidies in that they directly influence the economics of entities located outside of the ETS region. In so 
doing, their use raises additional international legal and political issues. 

Combined with the use of full auctioning, a key benefit of BAM is that the carbon price signal is preserved: 
carbon now represents a direct cost to producers leading to abatement up to the carbon price and, in 
response to product price increases, product substitution and demand reduction. These are both intended 
effects of an ETS. The potential ‘diluting’ of the carbon price signal through the use of free allocation is 
inherently avoided whilst the cost advantage facing foreign exporters is, in theory at least, fully addressed at 
the border. In the words of one European cement producer, “BTA would mean that the carbon costs were 
fully implemented in the production process: the most carbon efficient company will be the most 
competitive”36. The use of border adjustments can therefore be both economically and 
environmentally efficient, internalising the full carbon costs in products. Further, if companies in 
developing countries were able to demonstrate the carbon content of their exported goods, this might 
encourage exporters to improve their emissions intensity as they would be rewarded by lower adjustments 
at the importer’s border (see next section for a fuller discussion). 

As discussed above, an important limitation of free allocation is the inability to determine the optimal 
allocation: over-allocation is inefficient whilst under-allocation cannot fully address competitiveness 
disadvantage (because firms must purchase allowances which competing non-ETS firms do not). Perhaps 
most importantly in view of long-term leakage concerns, the value of free allowances may be used - directly 
or indirectly – to improve a firm’s ability to invest in new production outside of the ETS region. BAM avoid 
such complications and outcome uncertainties. Similarly, the risks and considerable uncertainty associated 
with allocation approach/policy, and their associated impact upon investment decision-making are avoided. 
The unpredictability of EUA allocations are for example viewed by many within the cement industry as a 
major obstacle - and unacceptable risk factor - to capacity investments within the EU37. Regarding the 
inherent uncertainty associated with market-based ETS (e.g. carbon prices) and their long-term policy 
framework (e.g. their continuation and design aspects), the use of BAM applies, at least in principal, 
                                                
36 Personal communication with EU-based multinational cement company  
37 Personal communication with several multinational cement firms  
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the same risk factors to both domestic and foreign producers. Consider also the inherent 
uncertainties in determining the level and nature of impacts of ETS upon competitiveness and leakage: by 
equalising the direct carbon costs between domestic and foreign producers, theoretical and empirical 
evidence of how firms use free allowances (and how such factors may change over time and with rising 
carbon prices) is not required for BAM. In other words, uncertainty itself favours the use of BAM over 
free allocation. 

The role of demand uncertainty in influencing cement capacity investment location decisions analysed by 
Ponssard and Walker (2010) also suggests a key benefit to the use of BAM – in the presence of demand 
volatility, a preference for investment relocation is avoided by effectively raising the cost of imports (as 
opposed to compensating domestic firms through free allocation). As we have seen, demand volatility is an 
important factor driving sector behaviour in cement markets. 

Dröge (2009) and Climate Strategies (2010) describe how different policy responses to carbon leakage may 
be more or less appropriate to different sectors. Dröge recommends inter alia that border adjustments are 
most suitable when: the domestic climate policy results in a high impact on direct or operating costs and a 
relatively low impact on indirect costs (e.g. electricity); when the product is homogenous; and when the 
product is not from a process incapable of running with plant at part-load. Climate Strategies (2010) analysis 
finds that these criteria apply most readily to the case of cement and clinker production.  Product 
homogeneity is critical to the practicality and design of a BAM scheme: within a given sector, a wide range 
of goods manufactured from different production pathways present a significant challenge to the accurate 
calculation of both carbon costs and carbon content from imports (whether use is made of benchmarking, or 
more specific data). 

Demailly and Quirion (2008) model economic efficiency and other outcomes under different future ETS cap 
types and allocation rules for the European cement, steel and electricity sectors. Their analysis considers the 
use of grandfathered free allocation, OBA and auctioning (with and without border adjustments) and 
concludes that in terms of welfare OBA appears to be the least efficient, and auctioning with border 
adjustment the most efficient policy for the EU and the world. Monjon and Quirion (2009) model the impacts 
on leakage from the use of different forms of BTA on the European cement and other sectors using the 
CASE II model. They model a ‘full’ option applied to direct and indirect costs including both a cost applied to 
imports and a rebate on exports, based on EU average emissions factors. For cement, the variation which 
taxes imports only and on the basis of direct emissions only retains most of the benefits because leakage 
occurs through increased imports and electricity emissions are minor in cement production. For all BTA 
variations, carbon leakage is reduced from 20% to around 5%. The inability to reduce leakage to 0% arises 
from the use of a simple EU average, thereby only partially equalising carbon costs in the case of some 
imported volumes. An alternative approach is to set the tax level based upon the carbon intensity of the 
producing region: under most US proposals, the carbon content of imported goods would be assessed using 
a nation-wide average for the country of origin (Houser et al., 2008). The choices concerning the setting of 
BAM levels for cement and clinker imports are discussed further in another paper by the author on the ‘Use 
of Border Adjustment Measures’ (Cook, 2011). 
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4. Summary and conclusions 
Some high level conclusions can be drawn from the analysis concerning the essential characteristics of the 
cement market and the key factors influencing how firms act within it: 

• Cement markets are highly regional. The local availability of raw materials such as limestone in most 
world regions, combined with high inland and marine transport costs, have thus far favoured demand 
met by local production rather than import dependence. 

• Markets are highly concentrated. A small number of multinationals operate multiple plants 
worldwide, allowing for internal balancing of supply and demand, and optimised decision making. This 
factor, and economies of scale, favour the presence of larger firms, hence the trend towards 
consolidation seen over the past decade. 

• Production and investment costs vary significantly by region. A large range of region-specific 
factors lead to production and investment costs varying by over a factor of two between OECD and non-
OECD producing regions. Cement production is capital intensive and new plant investments represent 
significant financial decisions.  

• Demand is highly variable and cyclical. Product demand can vary significantly from year to year 
whereas capacity additions may take three years or longer. Given demand uncertainty and the problem 
of surplus capacity (which increases market competition and constrains prices), investments are therefore 
inherently risky decisions. 

• Trade primarily acts to balance supply and demand. The inability of supply to accurately follow 
demand in regional markets gives rise to international trade flows, often within multinational firms. Trade 
can also allow firms to enter new markets without the risk of investing in foreign plant. High transport 
costs and other factors (e.g. export barriers) have thus far limited cement and clinker trade to around 6-
7% of global production.    

• European markets have increased clinker import dependence. Falling cement imports and 
increasing clinker imports over the past decade leading up to the economic downturn in 2008/9 
accompanied increased investment in EU coastal grinding stations and limited kiln capacity investment. 

• Market share is an important factor in sector behaviour. Evidence of increased market 
consolidation and geographic diversification suggest that firms act to retain/expand market share. 
Acquisitions have been used to deter competitor entrance into domestic markets and expand market 
presence. 

• Cement firms value flexibility. Surplus capacity erodes profits and major capacity expansions are 
risky corporate decisions given demand volatility. Extending geographical market presence and export 
diversification acts to manage risks posed by surplus capacity and future demand in regional markets. 

• Emerging markets are driving corporate strategy. The industry is undergoing a difficult period as 
sales have collapsed in mature markets, resulting in cost-cutting, restructuring and cancelled 
investments.  Given their strong demand outlook compared to mature markets, major production 
investments and acquisitions are currently focused on the emerging markets of Asia, Latin America, 
Africa and the Middle East for long-term growth prospects.  

The above factors help to understand the market dynamics influencing how the cement sector behaves over 
the short term (e.g. through production and trade) and the long term (e.g. through changes in the location 
and type of investments made). These are important in determining how the sector responds to the costs 
associated with carbon prices.  
 
The following can be concluded from the section on policy responses to carbon leakage: 
• The value of free allowances improves sector and firm profitability compared to auctioning 

within an ETS. This results in an increased ability of firms to invest, but does not however preclude 
investment outside of the ETS. 
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• The optimal level of free allocation cannot be determined: firms may be over-allocated resulting 
in windfalls (an inefficient policy outcome, which does not address carbon leakage) or, if required to 
purchase EUAs, face additional carbon costs not faced by competing foreign firms (giving rise to 
competitiveness and carbon leakage potential). 

• Updating rules introduced under ETS serve to dilute the carbon price signal; carbon may 
therefore be treated as a ‘soft cost’ by firms, weakening the intended incentive to abate and develop 
lower carbon products. 

• Carbon costs are highly uncertain under market-based ETS. This tends to introduce an 
asymmetry in economic risk between domestic and foreign cement firms. Given the large share 
of carbon costs and cost of capital to LRMC, an ETS with free allocation may serve to deter investment in 
the ETS region. 

• Because the requirement to purchase all allowances (full auctioning with BAM) represents a real cash 
cost, carbon is not treated as a ‘soft cost’ by firms. 

• The additional cost to firms under full auctioning would clearly impact profitability compared to free 
allocation. However, equalising carbon costs on imports through use of BAM levels competition 
and therefore allows the sector to pass costs through to prices, preserving profitability. 

• The resulting product demand reduction and substitution incentives in the ETS market are 
desired policy impacts of the carbon price signal. 

• Subject to the accuracy of the border adjustment (see next section), investment factors arising from 
carbon prices within ETS would be levelled between regions, and unknown and unintended 
outcomes of allocations and subsidies would be inherently avoided. 

• The use of BAM inherently avoids the need to determine an optimal level of allowances 
allocation: inefficiencies associated with over-allocation are avoided, as is the potential to only partially 
cover domestic carbon costs through under-allocation. 

• Ongoing carbon costs are highly uncertain under market-based ETS and viewed as a key barrier to new 
capacity investment. BAM directly extend the uncertainty and investment risk factors 
associated with ETS policy to competing imports. Carbon cost risk is thereby equalised 
between regions. 

 

The broad policy challenge of a domestic ETS is to maintain the desired effect of the domestic policy whist 
addressing any distortions arising from asymmetric carbon costs. In its assessment of the policy options, the 
European Commission has chosen the use of free allocation to sectors deemed at risk of carbon leakage 
including cement. However, there is little empirical evidence to suggest their effectiveness at addressing 
leakage. Economic theory suggests they will have little or no impact in the short term, whilst little is known 
of their likely impact over the longer term.  
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