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1. Introduction

In 1997, foreign direct investments (FDI) coming into Moçambique amounted to $65 million. The following year construction began on a $1,340 million Mozal aluminium smelter. Work on the Mozal project was completed in 2.5 years, ahead of schedule, and the production of aluminium started in June 2000. 

The Mozal investment has placed Moçambique in sixth place in the ranking of FDI recipients in Africa, behind Angola, Egypt, Nigeria, South Africa, and Morocco. This is information for 1999, based on UNCTAD’s World Investment Report, 2000. The report informs us that Africa saw an increase in FDI from $8 billion in 1998 to $10 billion in 1999. This is barely more than 1%, of global FDI flows, which reached $800 billion in 1999. FDI flows to Asia amounted to $106 billion, while Latin America received $90 billion. The United States and United Kingdom lead the world both as recipients and investors. 

Another five mega-projects are at various stages of preparation and highly likely to be implemented. These five projects alone will bring another $7 billion in FDI to Moçambique over the next ten years. Since total GDP in Moçambique today is approximately $4 billion, these mega projects will obviously have a large macroeconomic impact. The purpose of this study is therefore to map out some of the main aspects, namely the impact on GDP, national income, the trade balance, the balance of payment, fiscal revenues, and finally, employment creation. 

The paper presents a quantitative analysis of the economic effect of Mozal, including a planned expansion to double its capacity, plus Cahora Bassa and the development of a new hydroelectric station at Mepanda Uncua and, the Temane and Pande Natural Gas Project, the Maputo Iron and Steel Project, and the Corridor Sands Project. The analysis is based on information obtained from the project sponsors, combined with various assumptions for estimating other parameters, as explained below. 

To highlight in advance the main findings, the analysis shows that these five mega-projects will indeed have a large impact on GDP and the trade balance, if all goes according to plan. Their impact on national income and balance of payment is considerable smaller, however, due to the offsetting effect of financing flows, debt service payments, and profit repatriation. Since the mega-projects are highly capital intensive, a substantial part of the factor payments will be channelled for debt service to lenders abroad, as well as remittance of earnings on foreign-held equity. The main local factor of production, labour, is not used intensively. Only about 5,000 jobs will be created directly. Because the wage bill and the impact on national income are relatively small, it is very important for the Government to promote more investment in labour-intensive production activities, particularly for the export market, in addition to pursuing development of mega-projects. 

The projects may be most important as showcases for investment possibilities in Moçambique, giving the country a higher profile for attracting other investments into more labour intensive technologies. Large investments in agriculture, labour-intensive agro-industries and labour-intensive manufactured export industries will be needed to alleviate the underemployment problem in Mozambique in the medium and long run.

2. The Mozal aluminium smelter 

The construction of the first mega-project in Moçambique, the Mozal aluminium smelter, was recently completed. Production started in June 2000 and full capacity was reached in December 2001. We present the analysis of this project in detail, because some of the parameters established for Mozal will be used as approximations for other mega projects discussed below. 

2.1. Mozal construction

The construction of Mozal lasted for 2.5 years with a total investment of $1,340 million. The investment activity in 1998 ($220 million) was mainly for earthworks and the construction of buildings, while equipment investment was done in 1999 ($875 million) and 2000 ($245 million). Mozal originally estimated that around 10% of overall inputs during the construction phase should be sourced from Moçambique. They based their calculation on a 20% share of the construction and a 5% share of the equipment investment. A recent survey by the company indicates that this objective was not quite achieved. The 200 companies that worked on the construction of Mozal estimate that $75 million were spent on goods and services, including labour, sourced in Moçambique
. This corresponds to around 6% of the total construction cost. It should be noted that the figure of $75 million in local spending by Mozal does not mean that a corresponding sum accrued to indigenous factors of production, because Moçambican sub-contractors themselves use imported inputs, and in some cases their profits accrue to foreign shareholders. According to data provided by the 1997 Social Accounting Matrix, the average foreign investment involves an import content of around 38%.
 We will incorporate this information into the analysis by considering the $75 million domestic expenditure component of the project (spread over three years) as the equivalent of a general foreign investment,
 in order to estimate the indirect impact of the project via a computable general equilibrium (CGE) model
 for Moçambique. 

The result from the model is that the overall impact of the Mozal construction phase was an increment in GDP on the order of 0.5% in 1998, 2.1% in 1999 and 0.6% in 2000 (see table 1 below)
. Note that all references to the impact of a mega-project on GDP are based on “with and without” comparisons. That is to say, the “impact” is computed as the difference between the projected level of GDP with the respective mega-project, versus the projected GDP without the project. For example, construction work on Mozal in 1999 boosted GDP by 2.1% that year, compared to the outcome that would have been achieved in the absence of the project. 

2.2. Mozal production

At full capacity, the annual production of Mozal will be 245,000 tones of aluminium. This output is estimated to be worth $400 million, and all will be exported initially. Mozal will need to import 500,000 tones of alumina and 96,000 tones of coke annually. This raw material is estimated to cost $90 million. Another important input is electrical power. Motraco, the new energy company, will supply 435 MW annually at an estimated cost of $60 million. Motraco has constructed two new transmission lines from South Africa. Additional production costs at Mozal are $80 million for imported services, $21 million for domestic services
 and $4 million of turnover tax. Both the imports and exports will be shipped through Mozal's Matola harbour terminal at the Maputo port. 

The smelter is employing 740 people of whom 650 are Moçambicans. The Moçambican salaries are estimated to $5 million per year. MOZAL asserts that another 2,500 jobs will be created via contractors providing support services such as security, catering, and sanitation. 

The financing structure consists of 38% equity, 50% senior debt and 12% subordinated debt. The equity participation of $520 million is shared between Billiton (47%), Mitsubishi (25%), IDC (24%) and the Moçambican government. The Moçambican part is 4% or $20 million, financed through a loan from the European Investment Bank. The IFC and four other major international funding agencies are providing quasi-equity worth $150 million. Senior debt of $670 million is mainly in the form of export credit from South Africa ($400 million). An additional $190 million is from the same group of international funding agencies, which provide the subordinated debt and $80 million are export credits from other countries. Annual debt service (interest plus amortization) is estimated at $80 million. 

The direct domestic value added of the project will be around $160 million per year, calculated as total sales minus production costs, adjusted for a wage bill of $5 million, turnover tax of $4 million and port handling costs of $6 million. Taking into account the estimated indirect effects of 0.5%, as calculated by the CGE model, this represents a total increment to GDP of slightly over 5% per year. The direct effect of the project on national income (that is, incomes accruing to Moçambicans) amounts to only $18 million per year. This is calculated as value added minus transfers abroad of capital, interest, and profits. Mozal is expected to make a profit after debt service of $65 million per annum at the current world market price for aluminium. The dividend to Moçambique will then be 4% or $3 million. It is interesting to note that Mozal’s income stream is not especially vulnerable to changes in the world market price of aluminium, since they have managed to link the cost of most inputs to this price. 

The improvement to the trade balance is calculated to $160 million
. The overall effect on the balance of payment is expected to be much less, on the order of $18 million per year, based on the assumption that all of the profits (aside from the $3 million payable to Moçambique) will be repatriated
. 

Mozal will have only a limited impact on government revenues. The turnover tax will provide $4 million and the dividend around $3 million. Furthermore, direct taxes on employment could reach $1 million. Since Mozal has export free zone status, all indirect taxes are exempted. Thus, total revenues are estimated to around $8 million annually, which would imply an increment to fiscal revenues in the order of 2%. Since the impact of Mozal on government revenue is smaller than the impact on GDP, the ratio of revenue to GDP will actually decline as a result of the project. 

2.3 Other benefits to Moçambique

As the first large foreign direct investment in Moçambique, Mozal has been important in many ways. First of all, the project has become a showcase for investment possibilities in Moçambique. It has increased international awareness of Moçambique in the business community, and reduced perceptions of the risk of investing here. Second, the government has been using the project for dealing with many problems of red tape (see Wells and Buehrer, 2000). Third, development of the project stimulated many improvements in the infrastructure for the south of the country. Fourth, the Moçambican workers have received training and skills development. 

On the other side of the ledger, many private enterprises have complained about the loss of well-educated and well-trained labourers – who are in very scarce supply -- to Mozal as a result of the project’s relatively high wages. This brain drain to Mozal creates negative effects in the short run. In the long run, however, Mozal will provide skill development through formal training as well as on-the-job training to its employees. Experience from other countries shows that this kind of training can be an excellent mechanism for nurturing the development of domestic entrepreneurs for the future. For example, Sarkar (2000)
 highlights the case of garment industries in Bangladesh. The Korean company, Daewoo, began a joint venture with a Bangladeshi garment plant and sent 130 workers for a rigorous training program to South Korea in the late 1970s. Later, many of these workers were able to transmit their knowledge and skills to hundreds of new garment factories in Bangladesh. 

Only a limited number of Moçambican companies have managed to secure contracts with Mozal during the current phase of operations, mainly due to problems with quality and/or delivery. In an attempt to improve the situation, the Center for Investment Promotion (CPI) and Mozal are working to create co-operation between interested Moçambican companies and South African companies that are servicing the Richards Bay aluminium smelter. This “linkage project” has had limited success so far, but the work continues. 

2.4. Mozal 2 –doubling capacity 

The owners of Mozal aluminium smelter in Moçambique are considering an expansion of the capacity from 245,000 tones of primary aluminium per annum to 490,000 tones. The current smelter has been built to allow for an expansion at the same site. Thus, no additional investment in infrastructure is needed. Construction could start as early as April next year. The expansion would cost $900 million, with construction lasting two years. Since there is no need for earthworks and basic infrastructure, we assume that the import content of the expansion will be as high as 98%. This implies that the direct effect on the Moçambican economy of the construction is limited to $18 million, an important part of which will be wages. We assume that phase two will have exactly the same production structure as Mozal phase one. Therefore, the calculations of the effect on value added, national income, trade balance, balance of payments, and fiscal revenues are merely copied from above. 

2.5. Final results for Mozal

Table 1 presents an attempt to map the overall annual impact of Mozal on the Moçambican economy for the period 1998-2010. The table is divided into three parts, covering, respectively, phase 1, phase 2 and total results on the economy. The construction of Mozal phase 1 during 1998-2000 is presented in the first three lines. The first line presents the total cost of $1,340 million in US$ divided into annual elements. The second line shows the $75 million that was sourced in Moçambique, calculated as 6% of the total construction cost presented in the line above. The third line gives the impact of the $75 million on GDP, calculated from the CGE model. These figures include both direct and indirect effects. The Mozal phase 1 production parameters are presented in the following two lines. The annual value added is the direct effect calculated as described in the text above, while the GDP impact includes indirect effects as well calculated with the GCE model. 

The second phase of the project is presented in the next portion of the table. Note, that we expect less of the construction value, only 2%, to be sourced in Moçambique compared to 6% for the first phase, due to the nature of the expansion. The other data lines for phase two are calculated as described above. 

The last seven lines in the table present the total impact of the project on the Moçambican economy. The total increment to GDP from Mozal will be close to 10% once full production is achieved. The GDP effect in US$ is presented to highlight the difference between GDP and national income. This line is calculated as the percentage increment to GDP times the projected level of GDP without the mega project. Thus, this calculation includes both direct and indirect effects. The overall impact on national income is much smaller than the GDP effect due to outflow of debt service and profits. To be specific, the effect on national income is only 7% as large as the impact on GDP. 

The trade balance figures presented are slightly different from those presented above, since it combines the effects of construction and production. The huge investment cost implies a large negative effect on the trade balance initially, but the financing from abroad evens out the overall effect on the balance of payments, shown in the following line. When construction is finalised in year 2004, the trade balance is expected to be improve by $320 million, while the balance of payment effect will be limited to $35 million due to outflow of debt service and profits. 

The next line in the table presents the direct fiscal impact including turnover tax, profits to the Moçambican government and also direct taxes on employment
. The last line presents the direct creation of employment for Moçambican workers. During the construction phases, the annual jobs created reach 2,650, while the expected employment during production is 1,300 after full capacity is in place year 2004.
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Mozal phase 2

Construction

     - total direct cost in US$

150
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150

     - 2% direct inflow into Moçambique

3

12

3

     - GDP increase (including indirect effects)

0.1%

0.5%

0.1%

Production
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400

400
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0.5%

2.0%
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5.4%
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10.2%

10.1%

10.0%

9.8%

9.7%
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GDP effect in US$ (including indirect effects)

18

76

85

180

192

258

352

352

352

352

352

352

352

National income effect in US$ (including indirect effects)

11

47

13

15

20

19

26

26

26

26

26

26

26

Direct trade balance effect in US$

-212

-845

-176

12

-433

72

320

320

320

320

320

320

320

Direct balance of payment effect in US$

8

30

15

19

25

26

35

35

35

35

35

35

35

Direct fiscal revenue effect in US$

1

1

4

9

9

12

16

16

16

16

16

16

16

Direct Moçambican employment

2500

4500

2650

2150

2650

2300

1300

1300

1300

1300

1300

1300

1300

Table 1: An estimation of the impact of Mozal on the economy of Moçambique.

4. Cahora Bassa


Hidroeléctrica de Cahora Bassa (HCB) is said to be the most cost-effective power generation facility in the region. The installed capacity is 2,000 MW, of which 65% is presently utilised. HCB is exporting electricity to Zimbabwe and South Africa, although the exports have been hampered by the economic crisis in Zimbabwe, price negotiations with South Africa
 and recently damaged infrastructure due to the floods. The company is also providing electricity for domestic use. HCB has forecast exports for 2000 at $50 million and $70 million annually for the next four years. For present purposes, we will use a more optimistic scenario, based on the premise that South Africa will gradually increase its imports from HCB by approximately $5 million per year
 between 2003 and 2010 (see table 2). The justification for this scenario is the ongoing debate in South Africa concerning energy use and the environment. Currently, South Africa is largely using less clean coal-based energy, but public awareness of pollution problems will force the South African energy company, Eskom, to look for cleaner alternative energy sources soon. 

HCB estimates that annual production costs are $13 million. We estimate that $10 million represents imported services,
 while the wage bill for around 1,000 Moçambican employees is estimated to $3 million. Thus, domestic value added – wages plus profit plus tax -- will be around $62 million
 in 2001 and 2002, increasing to around $100 million in year 2010. This corresponds to a GDP increment of around 2-2.5% (see table 2).

During the years of standstill caused by war, HCB accumulated a debt to the Portuguese Government of close to $1.5 billion. We assume that as much as 70% of the turnover is used for debt service payments. According to the original agreement between Moçambique, Portugal and HCB, the company should contribute 10% of exports earning to the state budget. This contribution has not yet been made. Since, HCB showed profits for the first time ever in 1999 (around $5 million), we believe that the company will henceforth be in a position to make this contribution, which will initially amount to around $6-7 million per year, rising to about $11 million in 2010. With these assumptions, HCB would continue to make a profit of around $5 million a year, on average. We assume that the Portuguese government will repatriate their share (82%) of the profit, while the Moçambican part (18%) is included in fiscal revenues in table 2 below. 

The contribution to national income effect starts at $11 million
 in 2000, and increases gradually to $25 million in 2010 as revenues rise, with relatively fixed operating costs. The positive trade balance effect starts at $40 million and increases to close to $100 million in 2010. The overall balance of payment effect is much smaller, due to debt service payment abroad and profit repatriation. This effect is estimated at $1 million in 2000, rising to $18 million in 2010. 

There are ongoing discussions between Moçambique, Portugal and South Africa concerning the future of HCB. The Portuguese authorities presented, in November 2000, a proposal relating to a new shareholding structure and restructuring of the HCB debt. The Government of Moçambique is interested in a transfer of ownership to Moçambique as stated in the original agreement from 1974. Portugal has 82% of the HCB shares and Moçambique the remaining 18%. The results of these discussions could of course alter our projection totally. 

Table 2: An estimation of the impact of HCB on the economy of Moçambique
.
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Total effect on GDP

1.5%

2.1%

2.1%

2.2%

2.4%

2.5%

2.6%

2.7%

2.9%

3.0%

3.1%

Value added in US$

51

69
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75
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National income effect in US$

12

19

19
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21

22
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27

Trade balance effect in US$

40

56

56

61

66

71

76

81

86

91

96

Balance of payment effect in US$

1

6

6

8

9

11

12

14

15

17

18

Fiscal revenue effect in US$

4

7

7

8

9

9

10

11

11

12

13

Direct Moçambican employment

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000


5. Mepanda Uncua

There are also plans to build new hydroelectric facilities at Lake Cahora Bassa. A feasibility study will be ready at the end of year 2001. The study is expected to suggest a construction of a new dam at Mepanda Uncua. The plant should have an initial capacity of 1200 MW and the cost would be $2 billion including transmission lines to Maputo. Construction could start in year 2005 and would last 4-5 years. The dam should be constructed to allow for a doubling of the capacity at a later stage. A proposed financing structure would be 70% loans and 30% equity. The private sector should be the main owners, while the governments of Moçambique and South Africa could retain 10% each of the shares. A possible GDP effect of the construction of Mepanda Uncua is presented in table 3. Besides the construction effect, the table also include value added from production starting in year 2010 of $55 million. 
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Cahora Bassa

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

Mozal 

2,650

2,150

2,650

2,300

1,300

1,300

1,300

1,300

1,300

1,300

1,300

Corridor Sands

500

2,000

1,500

1,500

1,500

1,500

1,500

1,500

1,500

Natural Gas Project

1,000

1,000

1,000

150

150

150

150

150

350

350

MISP

2,000

5,500

2,750

750

750

2,750

2,750

2,750

1,500
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1,000

1,000

1,000

1,000

1,000

1,000

Sum

3,650

4,150

7,150

11,800

6,700

5,700

5,700

7,700

7,700

7,900

6,650

Table 3: An estimation of the impact of the construction of Mepanda Uncua on the economy of Moçambique
.

6. Temane and Pande Natural Gas Project

The South African energy company Sasol is planning to export natural gas from the Temane and Pande gas fields in Moçambique to Secunda in South Africa via a pipeline. The company expects to invest $400 million in Temane gas fields until year 2003 and another $180 in Pande after 8-10 years. Altogether, 34 wells will be opened. 

The construction of the pipeline is expected to start in July 2001. The company needs three dry seasons to complete the construction. Thus, the pipeline will be ready in year 2004. The 895 km long pipeline will cost $600 million. Since, two thirds of the pipeline will be located in Moçambican territory, we assume that two thirds of the cost will occur in Moçambique. Around 1,000 jobs will be created during the pipeline construction. The pipeline will also provide the Maputo Iron and Steel Project with natural gas. The import content of the construction phase is estimated to 94% (as in the case of Mozal). The incremental impact on GDP is expected to be in the order of 0.5-0.8% annually (see table 4). 

Natural gas production will start in 2004 at a total value of $235 million. We estimate that exports to South Africa will reach $200 million (120 mKj). Domestic consumption will be divided between MISP, $30 million (25 mKj), and the Moçambican government through Empresa Nacional de Hidrocarboneto (ENH), $5 million (5 mKj). The MISP consumption might double when the factory is expanded. 

We assume that the financing structure of the gas fields and pipeline is 50% equity and 50% loan. The equity of the pipeline will be shared between Sasol (50%), the government of South Africa (25%) and the Moçambican government through ENH (25%). This means that ENH need to raise $75 million as its capital contribution to the pipeline project. The ENH will also hold 30% of the equity in the gas field. We estimate total annual debt service to $30 million for the pipeline project and an additional $20 million for the gas fields. 

The natural gas project is estimated to last for 25 years. The Ministry of Natural Resources and Energy (Mireme) estimates that accumulated revenues for the government will reach almost $2 billion. The revenues will accrue in the form of royalty payments for extraction of the gas, the production bonus, taxes on the gas field and pipeline, and dividends. The overall tax revenues will start slowly with $2-3 million in 2004, and rise to $16 million in 2006, $50 million in 2010 and close to $90 million in 2025. In this paper, we concentrate on the current decade. Mireme estimates the dividend to ENH to $20 million per annum at the end of this period. The other revenue sources are projected to reach an average of $11 million per annum during the period. Table 4 presents these revenues in their progressive form. 

The domestic value added of the natural gas project is estimated to $170 million (sales $235 million minus operational costs $78 million plus taxes
 $11 million and domestic wage bill $2 million), implying a total increment to GDP of around 5%, including indirect effects. The impact on Moçambican national income is $61 million annually (value added minus debt service of $50 million and profit repatriation of $63 million). The positive effect of production on the trade balance would be around $132 million, while the balance of payment could improve by around $19 million (see table 4). Sasol points out that additional benefits will arise as the gas fields will produce 2,000 barrels of diesel as a spill, and the company has a commitment to training activities worth initially $4.5 million. 
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Table 4: An estimation of the impact of Temane and Pande Natural Gas Project on the economy of Moçambique. 

7. The Maputo iron and steel project

Construction of the Maputo iron and steel project (MISP) could start in January 2002, next to the Mozal site in Matola. The project is divided in two phases, each with an investment of around $1 billion. The first construction phase will last for 30 months and first production will be exported in year 2004. The second phase could start in 2007. Based on the experience from Mozal, we estimate the GDP effect of the construction activity to run between 0.5-1.5% annually (see the table below). An important part of this GDP increase is wages for 5,500 construction workers. 

Production of 2 million tonnes of steel slab will start in 2004. In the following calculations, we assume a steel slab price of $200 (based on recent market prices), which implies a production value of $400 million. We estimate the cost structure to be as follows:

-
Iron ore

$42 million

-
Magnetite

$46 million

- 
Natural gas

$30 million

-
Energy


$26 million

- 
Other costs

$106 million

-
Total variable cost
$260 million.

The item “other costs” includes Moçambican wages of $7 million, turnover tax of $4 million, imported services of $80 million, port handling costs of $12 million and miscellaneous. MISP will employ 750 workers when phase one is completed and another 750 people after the completion of the expansion. An additional 6,250 jobs will be created in supporting industries. MISP will receive industrial free zone status and pay 1% turnover tax in lieu of income tax. 

Initially, all production will be exported. MISP (phase one) is expected to import 750,000 tons of iron ore from Sishen in South Africa and 2 million tons of magnetite from Phalaborwa in South Africa. The raw material will be transported by rail. Additional imports are 1.75 million MWh from ESKOM. A new transmission line will be build. The Temane and Pande Natural Gas Project will provide natural gas. 

The financing structure is 40% equity and 60% loans from commercial banks and institutions. The main interested party, Enron, will own 50% of the equity, while five steel companies (Kobe Steel from Japan, VAI from Australia, Techint from Italy, Midrex from USA and Duferco from Switzerland) together will hold the remaining 50%. These steel companies are buying mills and their participation will imply a strong interaction between the supplier MISP and five buyers. Debt service is estimated to $60 million annually. 

Based on the above assumptions, we arrive at a value added of $163 million. The balance of payment effect is $56 million if all profits are repatriated, and the national income effect is estimated to $24 million (tax, wages and port handling costs).

Table 5: An estimation of the impact of MISP on the economy of Moçambique
.
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8. The Corridor Sands Project

The Corridor Sands deposit is probably the largest unexploited economically viable resource of titaniferous mineral sands in the world. The reserves could be as large as 14 billion tons and the project could have a lifetime of more than 50 years. The deposits are located close to Chibuto in Gaza province. Besides the actual mining activity, the project includes both a mineral processing plant and a smelter. The processing plant will be established in Chibuto to recover primarily ilmenite from the sands. The ilmenite will then be transported by rail and upgraded to titanium slag in a smelter to be constructed in Matola, close to the Mozal aluminium smelter. Most of the production will be exported through Matola harbour. 

The final bankable feasibility studies and project financing arrangements are to be finalized in late 2001. Southern Mining of South Africa, WMC of Australia and IDC of South Africa are the main parties involved in the project. 

The full project will include an investment of $1 billion. The initial phase will cost $500 million, while we assume that the other part of the investment will be phased over a number of years, since full production will be reached first after 13 years. We assume a construction start in 2002 and a production start of 250 000 tones in 2004. The assumed phasing of investment and production is presented in table 5 below. Drawing on the experience of Mozal, we estimate that 6% of the investments will be sourced from the Moçambican economy. 

We do not have detailed information about the project yet and thus we have to rely on assumptions based on the information on especially Mozal and the Temane and Pande Natural Gas Project. We assume that the project has an equity share of 50% and that debt service will arrive at 10% of the loan
. We estimate that the value added of the project will be 50% of turnover
, implying an incremental impact on GDP starting at 1.5% and increasing to more than 4% in 2010 (see table 5). Note that we assume a biannual increase in capacity as a result of continuing investment. The project is expected to produce export earning of over $20 billion over 50 years. The national income effect is estimated to 25% of turnover
 under the assumption that all profits are transferred abroad. The direct trade balance of production is expected to be 65% of turnover, while the balance of payment effect is estimated to 25%. Fiscal revenues should reach at least 10% of sales
.

The processing and smelting are energy intensive operation and a new transmission line to Chibuto is needed. As many as 1,100 permanent jobs will be created in Chibuto and Maputo, while another 2,000 employees will be needed during construction. 
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Table 6: An estimation of the impact of the Corridor Sands Project on GDP, national income, balance of payment and fiscal revenues in Moçambique
.
9. Development corridors and spatial development initiatives


The government is working on the concept of Development Corridors and Spatial Development Initiatives, together with neighbouring countries and SADC. Besides the Maputo, Beira, Nacala and Zambezi River Basin development corridors, there are the Limpopo and Lubombo spatial development initiatives. These development initiatives are based on geographic areas, and the most of the investment projects presented in this paper are also part of a corridor or SDI program. Below we present outline some basic characteristics of the Maputo and Nacala development corridors. 

9.1 Maputo Development Corridor 

The construction of the Witbank-Maputo toll road will be ready in early 2000, after three years of construction work. The overall cost is estimated to $400 million, of which the Maputo-Ressano Garcia part is $90 million. 

The government has signed an agreement with a consortium headed by British Merseyside Docks and Harbour Company to privatise the management of Maputo port for the next 15 years. The Maputo port management will include upgrading and rehabilitation worth $100 million during 15 years. CFM is also finalizing the negotiations concerning private management of CFM south. The contract includes rehabilitation worth $70 million. 


The Beluluane Industrial Park is a newly launched export-processing zone being built around the Mozal aluminium smelter. The Government plan to make BIP as efficient as possible with world-class infrastructure. 

9.2 Nacala Development Corridor

The “Sociedade de Desenvolvimento do Corredor de Nacala” got early this year the private management contact of port and rail services along the Nacala corridor. The Sociedade is a consortium of Moçambican, South African, Portuguese and American interests. 

10. Other mega-projects being discussed


After disappointing result from natural gas drillings in the Sofala Bay, the future for Sasol petrochemical industry in Beira is uncertain. Sasol will investigate alternative gas fields in the region.

The Beira Iron Project is planning to produce hot briquetted iron in Beira. Investment costs are expected to reach $600 million including construction of a new port terminal. Recently, the original prospector JCI Projects of South Africa sold the rights to this project to Omicron Holdings of UK. The status of the project is unclear. 


JCI Projects also sold the rights to develop part of the Moatize coal mine to Omicron Holding. Austral Coal is also interested in parts of the Moatize. Feasibility studies are ongoing. Current plans include production and export of quantities in the range7-8 million tones per annum. The overall projected investment is $1,300 million, including new large open cast pits at Moatize, a large capacity washing plant, rehabilitation of the Sena railway to Beira and new coal handling facilities in Beira port. Plans also include a 1050MW Moatize thermal power station, which would burn the low quality coal that is not suitable for exports. A potential export market for the energy is Malawi. The projects might get going after year 2005. 

Flour Daniel of USA is carrying out a feasibility study for the construction of an aluminium foundry in Beira. 

The Dobela Port Project plans to construct a deep-sea port south of Maputo. The investment amounts to $515 million. The project is expected to have negative impacts on the Maputo Elephant Reserve. The status of the project is unclear.

The British company Kenmare has plans to mine heavy sand minerals in Moma in Nampula Province. The investment is expected to reach $200 million. Production could start in 2002 and 500 permanent jobs could be established. Another heavy sands mining project in Moebase in Zambezi Province has been deferred due to global market conditions.

11. Summary

The mega-projects are important in many ways. They are export oriented and thus bring benefits in the form of linking Moçambique to the international economy. International trade has proven to be particularly important as a channel for technology development and diffusion. The projects are showcases for investment possibilities in Moçambique. They improve the infrastructure, with many spillover benefits for citizens. They provide training opportunities for the Moçambican labour force. The mega projects are also linked to Moçambique’s large natural resources base. Furthermore, Mozal, MISP and Corridor Sands are all energy intensive and the availability of cheap energy has been important for their location. An important aspect for Mozal has been the European Union treatment of Moçambique under the Lomé convention. Primary aluminium produced in Moçambique will be imported duty free into the EU.

The mega projects, though, will not solve Moçambique’s underemployment problem. All of them are capital-intensive and only a limited number of direct jobs are being created. We estimate that the six mega projects mentioned in this paper will create 5,000 direct jobs
 and perhaps 15,000 indirect jobs in supporting industries. This implies that each direct job costs well over $1 million. This is a very expensive way to create jobs. Furthermore, the capital intensity also implies that the factor returns are tilted towards profits and debt service instead of wages. 

The overall impact on GDP is large. If the mega-projects were implemented according to the schedules assumed here, the combined impact would be that GDP in 2010 is 34% higher than would be the case without these projects (see table 7). Of this total, approximately 8% represents the impact of the two projects that are already in place: Mozal phase one, and Cahora Bassa. Thus, the impact of the new mega-projects would be to increase GDP by an estimated 26% between now and the year 2010. 

The effect on growth of national income –the payoff to the people of Moçambique – is less spectacular, due to large debt service obligations and repatriation of profits. Overall, national income is expected to be just 7% higher in 2010 as a consequence of all these projects. 

They are also expected to have an important impact on fiscal revenues, producing a rise of around 3 percentage points of GDP by 2010. This impact is largely due to the revenues from the resource-extraction projects. The manufacturing projects will actually reduce the ratio of revenue to GDP, due to the special tax treatment from operating under IPZ status. 

Finally, the impact on the balance of payment is limited to around 7% of GDP in 2010. 

The calculations above are based on the assumption that the real exchange rate will slowly but steadily devalue against the US dollar, at an average of 1.5% annually. Obviously, the mega projects will of course have a direct impact on the net supply of foreign exchange, but we assume that the government manages to sterilize the inflows in order to achieve the objective of strengthening the competitiveness of Moçambican producers in competing against imports and expanding exports. There is a major risk, however, of encountering serious macroeconomic problems –known as Dutch disease – if the net inflows of foreign exchange are not handled prudently. In particular, the increase in foreign exchange earnings due to the mega-projects can cause the real exchange rate to appreciate, which would leave the rest of the economy suffering a loss of competitiveness and reduced growth, thus offsetting the gains enumerated above. Given the structural problems faced by local producers, a large portion of the positive impact from mega-projects could leak away via these exchange-rate effects, in the form of greater dependency on imports and reduced earnings from the export of other goods and services.  

Another major concern, as mentioned above, is that the mega-projects will not solve the employment problem in Moçambique. Even including indirect job creation, we estimate that the projects will generate about 20,000 jobs over the next ten years. Over the same period, demographic projections shows that Moçambique may add over 3.7 million new entrants to the labour market. An important part of the solution lies in promoting labour-intensive manufactured exports (LIME) with the same intensity as the capital-intensive mega-projects. In a recent GEST Discussion Paper, Sarkar (2000)
 finds that the timing is right for Moçambique to focus attention on LIME investments. Major new opportunities are arising as a result of the new Africa Growth and Opportunity Act in the United States, and the expressed intention of labor-intensive manufacturing companies in Mauritius and elsewhere to seek new venues with lower labor costs. Sarkar suggests that Moçambique needs to establish an aggressive "business plan" for promoting LIME investments, including measures such as:

· Making CPI more of a genuine ‘One-Stop-Shop’.

· Liberalizing work and immigration permits for expatriate workers, with a shift from bureaucratic controls to an incentive-based approach, which encourages companies to replace expatriate workers quickly. 

· Establishing a high-level Export Promotion Council for consultations to promote and reward exports, with stronger role for IPEX.

· Establishing fast-track handling of customs clearances and VAT refund claims for regular, registered exporters, with a transparent monitoring system for meeting service quality targets.
In view of the limited employment impact of the mega-projects, these recommendations for stimulating LIME development should receive priority attention. 
Finally, the projections presented above are optimistic in the sense that they assume that the mega-projects proceed according to plan. It goes without saying that such large resource commitments could be delayed or even cancelled should any serious problems arise that adversely affects the investment climate -- such as macroeconomic or political instability, or sharp inconsistencies in government policy. 
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Table 7. The impact of six mega-projects on the Moçambican economy
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� We estimate that wages for the Moçambican labour force (around 4,500 people at peak level) were at least $7 million, while the training component amounted to $8 million.


� We use this information below calculating the trade balance and BOP effects.


� Treating the domestic expenditure component of Mozal construction as a general foreign investment, with an import content of 38%, probably understates the “leakage” of upstream payments to abroad. This can be seen from the fact that the import content is 45% for the construction sector, and 64% for the transport machinery and equipment sector, according to the 1997 Social Accounting Matrix.


� Gabinete de Estudos developed the multi-sector Computable General Equilibrium Model (CGE) in 1997, and updated the model in 1999 to incorporate later data from the Social Accounting Matrix for 1997. 


� The Mozal figures, giving 6% as the domestic portion of the total investment costs, and 62% as the domestic component of local procurements, will be used as the basis for estimating the impact of the other mega-projects, as well, for lack of more precise data. 


� The 80/20 split between imported and domestic services will be used for the other projects as well.


� Calculated as 400 million in exports minus $240 million in imports.


� Calculated as trade balance minus expected debt service of $80 million and profit repatriation in the order of $62 million. 


� Sarkar, Soumodip (2000), “Moçambique Too Can Compete! In Labour-Intensive Manufactured Exports”, Gabinete de Estudos Discussion Paper No. 14, Maputo.


� We do not include possible fiscal revenues from the construction. 


� In December 2000, HCB and Eskom of South Africa agreed on a price of 0.037 Rand per KWh valid for year 2001. This new price is included in the projections for 2001-2010.


� This corresponds to an annual increase of 17%. 


� We use an 80/20 division between imported and domestic services as in the case of Mozal. 


� Calculated as sales minus costs adjusted for a wage bill of $3 million. 


� Calculated as sales minus costs minus debt service and profit repatriation adjusted for Moçambican wages and contribution to the government 


� Table 2 has the same structure as Table 1. See section 2.5 for a clarification of methodology used to calculate the different lines in the table. The total effect on GDP, total value added and national income effects are including indirect effects, while the other lines only include direct effects.


� Table 3 has the same structure as Table 1. See section 2.5 for a clarification of methodology used to calculate the different lines in the table. 


� For simplicity, we consider these three taxes (royalty gas, production bonus, tax on gas field and pipeline) as tax on production and include them in value added. 


� Table 4 has the same structure as Table 1. See section 2.5 for a clarification of methodology used to calculate the different lines in the table. Total effect on GDP, total value added and national income effects are including indirect effects, while the other lines only include direct effects.


� Table 5 has the same structure as Table 1. See section 2.5 for a clarification of methodology used to calculate the different lines in the table. 


� As in the case of Mozal.


� The proportion of VA in sales is 39% for Mozal and 74% for the Temane and Pande Natural Gas Project. 


� The national income effect of the Temane and Pande Natural Gas Project is 26% of turnover.


� The fiscal revenue from the Temane and Pande Natural Gas Project is projected to be 10% of value added already after three years of production. The share will rise sharply over the years. 


� Table 6 has the same structure as Table 1. See section 2.5 for a clarification of methodology used to calculate the different lines in the table. 


� The figure does not include construction jobs.


� See Sarkar, Soumodip (2000), “Moçambique Too Can Compete! In Labour-Intensive Manufactured Exports”, Gabinete de Estudos Discussion Paper No. 14, Maputo.
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