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FOREWORD
Industrial investments affect their surrounding regions in many respects. These effects 
include the regional economic impact that new plants and other large-scale investments 
exert. The wider economic effects at a regional scale interest various stakeholders in-
volved in such projects. The general motive for impact assessments is to support de-
cision-making and discussion about investments, and hence it is important to engage 
in evaluating the regional economic impact of industrial investments. Some economic 
impacts are created directly by the investment, but there are indirect effects as well. An 
assessment of wider regional economic impacts that includes both direct and indirect 
effects provides an overall picture of the economic implications of an investment for dif-
ferent regions. 

The purpose of this report is to present the assessment results of the regional eco-
nomic impact of a vanadium recovery plant that is planned to be built in Pori, Finland 
by Critical Metals. This assessment is based on publicly available data, and it aims to 
provide objective additional information about the plant’s projected impact. The report-
ed calculations are independent of the other assessment processes about the plant, such 
as the environmental impact assessment process. This assessment is funded by Critical 
Metals. The materials that have the most bearing on the results are publicly available, 
consisting mainly of official statistics. For the assessment calculations, Critical Metals 
provided some detailed data about the plant’s economic projections, mainly including 
information that Critical Metals or Neometals have already published on their websites. 
The company did not influence the assessment process, results or conclusions presented 
in this report. 

The regional economic impact assessment presented in this report was conducted 
by researchers Susanna Kujala and Outi Hakala at the Ruralia Institute, University of 
Helsinki. Professor Sami Kurki supported the assessment with his expertise.

We would like to thank Critical Metals for interesting cooperation, particularly ex-
ecutive director Damian Hicks and office manager Pernilla Renberg for inspiring con-
versations. We would also like to thank senior communications consultant Minna Sun-
delin from Fama Consulting and managing director Tore Granskog from LandPro, who 
provided necessary information about the assessed plant. In addition, we are grateful 
to graphical designer Jaana Huhtala from Ruralia Institute for the layout of this report.

We hope that this report supports the conversation on the vanadium recovery plant 
in Pori and provides an example of the regional economic potential that circular econo-
my projects may have.

Seinäjoki, September 2022

Writers
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ABSTRACT
Critical Metals Ltd subsidiary Recycling Industries Scandinavia AB is planning to build a 
vanadium recovery plant (VRP) in Pori, Finland. The plant will recover vanadium from 
industrial by-products and use CO2 gas captured from local manufacturing processes. 
The facility will realise circular economy ideas in the vanadium production. As vanadium 
is a valuable material for several major industries but is not produced in the EU, the Eu-
ropean Commission has classified vanadium as a critical raw material.

The aim of this study is to evaluate the regional economic impact that the vanadium 
recovery plant in Pori could exert. The evaluation focuses on the Satakunta region sur-
rounding the plant, but also considers other Finnish regions along with the impact at the 
national level. The study period covers both investment and operation phases, starting 
from 2023 and continuing until 2035. The assessment, which was conducted utilising a 
dynamic computable general equilibrium model, RegFinDyn, considers the VRP’s direct 
economic impact as well as the indirect impact. Thus, the results provide a wider picture 
of the facility’s regional economic implications.

According to the evaluation, the economy of Satakunta would benefit from the re-
alisation of the VRP. During the investment phase (in 2023 and 2024), regional GDP, 
employment, and private consumption in particular would rise due to increased invest-
ments, intensive construction, and increased labour incomes. During the operative phase 
(2025−2035), export (domestic and foreign) would increase by about 1% compared with 
the baseline. Regional GDP would rise almost as much. Employment and private con-
sumption would rise about 0.3−0.5% compared with the baseline. The VRP would have 
a positive impact on the regional population as well.

The impact of the VRP on employment in Satakunta would be highest during the 
second investment year, amounting to about 650 person-years. The employment im-
pact would be several hundred person-years (about 240−370) during the operative years 
as well. The positive employment impact would focus on several industries. During the 
investment years, employment would rise in construction in particular, but other indus-
tries would also benefit such as the manufacture of other non-metallic mineral products; 
the wholesale and retail trade; professional, scientific, and technical activities; the man-
ufacture of machinery and equipment; accommodation and food service activities, along 
with other service activities. Respectively, in the operative phase, the employment effect 
would concern several industries. The plant itself would directly employ 101 people, but 
in addition to that, industries like the wholesale and retail trade, transportation and stor-
age, as well as construction would benefit from the VRP, underlining the importance of 
the plant’s indirect effects.

The VRP would affect not only Satakunta but also several other regions and the 
national economy. For example, the VRP would impact national GDP, employment, and 
export. Results reveal that the investment phase would create a relatively high peak in 
the national employment level, the impact clearly being bigger at the national level than 
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in Satakunta alone. During the operative phase, the national employment impact would 
be several hundred (about 300−500) person-years, which is slightly more than the im-
pact on Satakunta alone.

The evaluation results suggest positive regional economic impacts, which supports 
the findings of earlier Finnish studies along with the societal aspirations of creating eco-
nomic benefits with the transition to circularity. At the same time, this assessment high-
lights the significance of Pori and other medium-sized Finnish cities: activities to attract 
investments and business ventures to such cities are widely reflected in regional develop-
ment, and they may also benefit other areas and even the national economy.
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TIIVISTELMÄ
VANADIININ TALTEENOTTOLAITOKSEN ALUETALOUDELLISET VAIKUTUKSET 
SATAKUNNASSA – KIERTOTALOUSHANKKEEN TALOUDELLISEN POTENTIAALIN 
ARVIOINTI
Critical Metalsin tytäryhtiö Recycling Industries Scandinavia AB suunnittelee vanadiinin 
tuotantolaitoksen (VRP) rakentamista Poriin. Laitos erottaa vanadiinin teollisista sivu-
tuotteista ja hyödyntää paikallisista valmistusprosesseista talteen otettua hiilidioksidia. 
Näin laitos toteuttaa kiertotalousajattelua vanadiinin tuotannossa. Koska vanadiini on 
arvokas materiaali useille keskeisille teollisuudenaloille, mutta sitä ei tuoteta EU:ssa, Eu-
roopan komissio on luokitellut vanadiinin kriittiseksi raaka-aineeksi.

Tämän tutkimuksen tavoitteena on arvioida, millaisia aluetaloudellisia vaiku-
tuksia Porin vanadiinin tuotantolaitoksella voi olla. Arvioinnissa keskitytään laitosta 
ympäröivään Satakunnan alueeseen, mutta huomioon otetaan myös muut Suomen alu-
eet sekä vaikutukset kansallisella tasolla. Tutkimusjakso kattaa sekä investointi- että 
tuontantovaiheet vuosina 2023–2035. Arviointi toteutettiin dynaamisella yleisellä tasa-
painomallilla RegFinDyn. Tulokset osoittavat VRP:n suorat ja epäsuorat vaikutukset an-
taen näin laajemman kuvan laitoksen talousvaikutuksista.

Arvion mukaan Satakunnan talous hyötyisi VRP:n toteutumisesta. Investointivai-
heessa (vuodet 2023 ja 2024) erityisesti alueellinen BKT, työllisyys ja yksityinen kulu-
tus kasvaisivat lisääntyneiden investointien, intensiivisen rakentamisen ja kasvaneiden 
työtulojen vuoksi. Tuotantovaiheen aikana (vuodet 2025–2035) kotimainen ja ulko-
mainen vienti kasvaisivat noin prosentin verran lähtötasoon verrattuna. Alueellinen BKT 
kasvaisi lähes yhtä paljon. Työllisyys ja yksityinen kulutus kasvaisivat noin 0,3–0,5 % 
lähtötasoon verrattuna. VRP:llä olisi jonkin verran myönteistä vaikutusta myös alueen 
väestömäärään.

VRP:n vaikutus Satakunnan työllisyyteen olisi suurin toisena investointivuotena, 
noin 650 henkilötyövuotta. Työllisyysvaikutus olisi useita satoja henkilövuosia (noin 
240–370) myös tuotantovaiheessa. Positiivinen työllisyysvaikutus kohdistuisi useille toi- 
mialoille. Investointivuosien aikana työllisyys kohoaisi erityisesti rakentamisessa, mut-
ta myös teollisuudenalat, kuten muiden ei-metallisten mineraalituotteiden valmistus, 
tukku- ja vähittäiskauppa, ammatillinen, tieteellinen ja tekninen toiminta, koneiden ja 
laitteiden valmistus, majoitus- ja ravitsemistoiminnasta sekä muu palvelutoiminta hyö-
tyisivät. Vastaavasti tuotantovaiheessa työllisyysvaikutus heijastuisi useille toimialoille. 
Tehdas itsessään työllistäisi suoraan 101 henkilöä, mutta sen lisäksi työllisyys kasvaisi 
muun muassa tukku- ja vähittäiskaupassa, kuljetuksen ja varastoinnin alalla sekä raken-
tamisessa, mikä korostaa VRP:n välillisten vaikutusten merkitystä.

VRP vaikuttaisi Satakunnan lisäksi useisiin muihin alueisiin ja yleisesti kansan-
talouteen esimerkiksi BKT:lla, työllisyydellä ja viennin arvolla mitattuna. Tulokset pal-
jastavat, että investointivaihe loisi suhteellisen korkean piikin kansalliseen työllisyyske-
hitykseen, koska vaikutus olisi selvästi suurempi kansallisella tasolla kuin pelkästään 
Satakunnassa. Tuotantovaiheessa valtakunnallinen työllisyysvaikutus olisi muutama 
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sata (noin 300–500) henkilötyövuotta, mikä on hieman enemmän kuin yksinomaan Sa-
takuntaan kohdistuva vaikutus.

Arviointitulokset viittaavat siihen, että VRP aiheuttaisi myönteisiä aluetaloudelli-
sia vaikutuksia. Tämä havainto tukee aiempien suomalaisten tutkimusten tuloksia sekä 
yhteiskunnallisia pyrkimyksiä luoda taloudellista hyötyä kiertotalouteen siirtymällä. Sa-
malla arviointi korostaa Porin ja vastaavien suomalaisten kaupunkien merkitystä: kes- 
kikokoisten kaupunkien ja niitä ympäröivien alueiden kehitys hyödyttää monia alueita 
ja jopa kansantaloutta.
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1  BACKGROUND
1.1  INTRODUCTION
The circular economy builds on the sustainable use of finite resources. It is described as 
a restorative and regenerative economic system that follows three main principles. Ac-
cording to the first principle, the circular economy designs out waste and pollution, such 
as greenhouse gases. The second – keeping products and materials in use – highlights re-
cycling activities, for instance, which maintains the value of materials. The last principle 
focuses on regenerating natural systems, for example by using renewable energy sources. 
(Ellen MacArthur Foundation, 2021.)

Critical Metals is planning to build a vanadium recovery plant (henceforth the VRP) 
in Pori, Finland. The plant will recover vanadium from industrial by-products and use 
CO2 gas captured from local manufacturing processes. Compared with conventional va-
nadium production, the VRP’s greenhouse gas footprint is essentially smaller. Therefore, 
the facility will realise circular economy ideas. Furthermore, the low-energy recovery 
process will employ renewable energy sources, which also supports the local and national 
carbon neutrality targets. (Business Finland, 2020; Critical Metals, 2022a.)

The plant in Tahkoluoto, Pori will employ renewable energy. The CO2 of Stabilised Slag Material is 
captured and used in the process. Picture: Neometals.

The transition from a linear to a circular economy is often considered to benefit societies 
and individuals as well as the environment. Moreover, it creates new business opportu-
nities. The transition also affects macroeconomic indicators, such as GDP and employ-
ment. These effects are the result of changes in economic activities, production costs and 
innovations, for instance. (Ellen MacArthur Foundation, 2021.) 

Official statistics publish basic indicators describing the current state and observed 
development of the circular economy business (see e.g. Statistics Finland, 2022). The 
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statistics reveal, for example, that Finnish companies whose operations are linked to ma-
terial cycles currently generate turnover equating to about 5% of Finnish GDP (Ahola et 
al., 2020). In the international literature, the potential impacts of a systemic transition 
have been explored in several studies (see e.g. Aguilar-Hernandez et al., 2021). In Fin-
land, the transition to circularity is estimated to boost the national economy and improve 
employment (Sitra, 2014; Wijkman & Skånberg, 2015; Seppälä et al., 2016; Simons et al., 
2018; Ahola et al., 2020; Sitra, 2021).

While some Finnish studies have assessed the economic impact of a systemic shift 
to a circular economy at the national level, evaluations about separate projects that in-
clude at least one circular economy intervention appear to be scarce, especially at the 
sub-national level. However, some Finnish regional economic studies (e.g. Ahola et al., 
2020; Peura et al., 2018) explore the importance of individual projects at a regional scale. 
By contrast, the regional economic effects of industrial investments in general have been 
explored more often (e.g. Reini et al., 2011; Törmä et al., 2015; Honkatukia, 2019; Kujala 
& Hakala, 2021).

The aim of this study is to evaluate the regional economic impact that the vanadi-
um recovery plant in Pori could exert. The evaluation focuses on the Satakunta region 
but also considers other Finnish regions along with the impact at the national level. The 
study period covers both investment and operation phases, starting from 2023 and con-
tinuing until 2035. The assessment, which was conducted utilising a dynamic comput-
able general equilibrium model, considers the VRP’s direct economic impact as well as 
the indirect impact. Thus, the results provide a broader picture of the facility’s regional 
economic implications.

This section continues with a brief description of vanadium and its status as a criti-
cal raw material, after which we will provide a short overview of Critical Metals, the com-
pany that is responsible for the VRP in Pori. We will then describe the Satakunta region 
surrounding the VRP. At the end of this section, we will give a more detailed description 
of the assessed vanadium recovery plant in Pori. 

In the subsequent section, we will describe the method and materials applied in 
the assessment (Section 2). After that, we will present the impact assessment results, 
including the sensitivity analysis that was conducted (Section 3). Lastly, we will discuss 
the results and draw our conclusions (Section 4).

1.2  VANADIUM
Vanadium is a metal that is utilised in energy storage applications and electric mobility. 
It is also used in specialty alloys, which are needed for example in aeronautics, space 
technology and nuclear reactors. Vanadium is also used as a chemical catalyst (European 
Commission, 2017, 2020.) 

The VRP in Pori will provide high purity vanadium pentoxide (V2O5) that can be 
used in long duration energy storage (LDES) (Critical Metals, 2022a). Such technolo-
gy is essential when our energy systems are transformed by increasing the reliance on 
renewable energy sources: as the energy production will vary more depending on time, 
season, and weather, we will need solutions that balance energy supply and demand (Er-
bach, 2019). Vanadium pentoxide is also used in high technology applications and high 
strength low alloy specialty steels (Critical Metals, 2022a).
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Vanadium is mainly produced in China, South Africa, and Russia (European Commis-
sion, 2017, 2020). To illustrate the scale of the planned facility, the preliminary feasibility 
study results published in May 2021 suggested that the VRP in Pori could produce about 
5% of the global vanadium supply after the facility has reached its capacity (Critical Met-
als, 2021a). Since that study was completed, the company and raw material providers 
have contemplated processing additional volumes of raw materials at the VRP (Critical 
Metals, 2022d), which reinforces the facility’s importance as a vanadium supplier. 

As vanadium is a valuable material for several major industries but not produced 
in the EU, the European Commission classified vanadium as a critical raw material in 
2017 (European Commission, 2017, 2020). All the raw materials included in that list are 
economically important and entail significant supply risk. By ensuring that European in-
dustries have access to critical raw materials, the intention is also to support EU member 
countries to realise the Green Deal, which strives for climate neutrality and sustainabil-
ity.  (European Commission, 2020.) Among other targets, the Green Deal aims to boost 
the transition to a circular economy and consequently encourages the efficient use of re-
sources (European Parliament, 2022). Therefore, recovering vanadium using industrial 
by-products may support several EU-level aspirations simultaneously.

Vanadium is purified and recovered from the vanadium-rich solution. Picture: Critical Metals.

1.3  CRITICAL METALS
The Australian company Critical Metals Ltd, and its fully owned subsidiaries Recycling 
Industries Scandinavia AB (RISAB) and Vanadium Recovery Project Oy, are responsible 
for the vanadium recovery plant in Pori. If the final investment decision about the VRP 
is positive, Critical Metals will transfer half of the equity interest in RISAB to Neometals 
Ltd. Neometals is also registered in Australia, and it is the largest shareholder in Critical 
Metals with a 19% holding. Avanti Materials is fully owned by Neometals, and they both 
act as financial and technology partners in the VRP. (Critical Metals, 2021b and 2022e.) 
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Critical Metals has stated that its mission is “to produce Zero Carbon High Purity prod-
ucts in the Nordic region to create a sustainable future for all”. Critical Metals focuses on 
urban mining, which means recovering metals using industrial by-products. Such pro-
cesses reduce the need to open new mines. The company focuses on producing vanadium 
by processing slag from the steel industry. It also plans to recover raw materials by pro-
cessing end-of-life lithium-ion batteries. (Critical Metals, 2022b.)

At the VRP, Critical Metals will recover vanadium from slag that the company will 
purchase from SSAB, a major steel producer that operates mainly in Sweden, Finland, 
and the US. The slag that the VRP will process is currently stored in Luleå and Oxelösund 
in Sweden, as well as in Raahe, Finland (see Figure 1). The slag will be shipped to Tah-
koluoto, a port in Pori, Finland. The VRP will be situated at the Port of Tahkoluoto, which 
was selected as the location due to its infrastructure and logistic suitability. The facility, 
covering nearly 24 hectares in total, will include a production plant as well as a storage 
area for slag and stabilised slag material (SSM), which is a secondary product from the 
recovery process. (Critical Metals, 2021b, 2022c.)  

Figure 1.  Locations of the VRP and slag stockpiles. (Map: Datawrapper)
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1.4  THE SATAKUNTA REGION
The vanadium recovery plant will be based in the city of Pori, which is situated in the 
Satakunta region in Finland (see Figure 2). The VRP’s impact assessment concentrates 
in particular on the regional economic effects that may be allocated to Satakunta. In this 
section, we will provide an overview of the region, focusing on the indicators that are 
relevant in relation to the regional economic impact assessment results.

Figure 2.  Location of the Satakunta region. (Map: Datawrapper)

REGIONAL ECONOMY
The Satakunta region comprises three sub-regions: Pori, Rauma and Pohjois-Satakunta. 
Over half of the region’s economic activity may be allocated to the Pori region, about a 
third to Rauma, and less than ten per cent to Pohjois-Satakunta. The metal industry is a 
major sector in Satakunta, with the bulk of the industry situated in the Pori region, but 
a significant proportion in the Rauma and Pohjois-Satakunta regions as well. Besides its 
two World Heritage Sites and fascinating history, the Rauma region is known for for-
est-based industries and its nuclear power plant, but other industries are also important. 
A UNESCO Global Geopark extends to Pohjois-Satakunta, where primary production 
and metal industries are valuable sectors. (Official Statistics of Finland (OSF), 2022a.)
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In Satakunta province, the GDP per capita is about €35 300, which is less than the na-
tional average (see Figure 3). The global financial crisis affected the region’s economy 
significantly in 2008–2009, and since then, the regional economic indicators have fluc-
tuated. In 2019, the regional gross value added at basic prices was €6 943 million. (Offi-
cial Statistics of Finland (OSF), 2022a.)
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Figure 3. GDP per capita in Satakunta, volume series, reference year 2015. *Preliminary data for 
2019. (Data: Official Statistics of Finland (OSF), 2022a)

EMPLOYMENT
Employment and unemployment rates in the Satakunta region are currently compara-
ble to the national figures (see Figures 4 and 5). In 2021, the regional employment rate 
was about 72%, while the unemployment rate was around 8%. During the past decade, 
the number of employed persons has decreased. However, the employment rate has in-
creased, which reflects the demographic changes that have occurred. (Official Statistics 
of Finland (OSF), 2022b.)
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(OSF), 2022b)

Figure 5. Unemployment rate in Satakunta. (Data: Official Statistics of Finland (OSF), 2022b)
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POPULATION
The population in Satakunta has diminished in recent decades (see Figure 6). The aver-
age annual decrease was about 600 persons between 2000 and 2014, and about 1 400 
persons since 2015. At the end of 2021, the province had 214 000 inhabitants. In addition 
to the population decrease, the regional population structure is changing as the propor-
tion of people over 65 is increasing. (Official Statistics of Finland (OSF), 2022c.)

Figure 6. Population in Satakunta. (Data: Official Statistics of Finland (OSF), 2022c)
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1.5 VANADIUM RECOVERY PLANT IN PORI
In December 2020, Critical Metals announced that it was planning to build a vanadium 
production facility in Pori (e.g. Business Finland, 2020). To date, the company has, for 
example, negotiated with raw material suppliers, performed pilot plant trials, conducted 
cost studies, and leased the project site in Pori. In addition, it has provided vanadium 
samples to be tested as materials for vanadium redox flow batteries (VRFB) and lithi-
um-vanadium cathodes used in electric vehicles, along with by-product samples to be 
analysed as materials for cement-free concrete production. (Critical Metals, 2022d.) The 
environmental impact assessment (EIA) report on the VRP was submitted in September 
2021 (Critical Metals, 2021b), and the company has applied for an environmental permit. 
During the next few months, Critical Metals and SSAB will continue the negotiations and 
Neometals will prepare the feasibility study. (Critical Metals, 2022d.) If the final invest-
ment decision recommends building the facility, the plant investment will be made dur-
ing 2023–2024. The production phase would then begin at the end of 2024. According to 
the preliminary feasibility study results, the facility would be in operation for 10.5 years. 
(Neometals, 2021.) In the impact assessment, it has been assumed that the operations 
would therefore gradually decrease in 2035, which is reflected in the results presented in 
section 3 (e.g. see Figure 8).
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The VRP would recover vanadium from steel slag by using a patent-pending hydrometal-
lurgical process (see Figure 7). During its operations, the facility would process two mil-
lion metric tonnes (i.e. 2Mt) of slag purchased from SSAB, namely about 200 000 tonnes 
per year. Based on a non-binding letter of intent, the VRP could potentially increase the 
vanadium production processing with up to an additional 1.1Mt of slag from SSAB. Con-
sidering the potential increase in slag processing volume, the VRP´s annual throughput 
is estimated to be 300 000 dry tonnes. (Neometals, 2022.) According to a non-binding 
memorandum of understanding between Critical Metals and H2 Green Steel AB, the raw 
material supply could increase with an additional 4Mt from the commencement of steel 
production. (Critical Metals, 2022a, 2022d.) 

Observation picture of the vanadium project and the slag/SSM storage piles on the left. The large 
white and blue buildings of the Meri-Pori power plant and the chimney on the right. Picture: Einari 
Vuorinen.

The plant’s primary product is vanadium pentoxide (V2O5) powders or flakes. The annual 
production of V2O5 would be 8 642 tonnes (19.01 million lbs). The VRP would also pro-
duce secondary products: calcium carbonate-rich (CaCO3) stabilised slag material (SSM) 
and sodium sulphate. The production of SSM would reach about 415 000 tonnes annu-
ally. The annual production of sodium sulphate would be about 30 000 tonnes. (Critical 
Metals, 2021b.) SSM is used for example in building products substituting sand, and in 
cement and polymer manufacturing. Sodium sulphate is used as Glauber’s salt, in deter-
gent powders and in paper manufacturing. (Critical Metals, 2021b)

The capital cost of the facility investment would be US$341 million (€304 million1), 
including buildings and process plant (US$M 226.2) along with engineering, procure-
ment and construction management (EPCM) (US$M 44.2), 15% contingency (US$M 
40.5), as well as capital slag purchase and transport (US$M 30.1). The average net op-
erative expenses of recovered V2O5 would be US$4.38/lb (€3.90/lb) with ±15% accura-
cy level, excluding royalties. The main components of the operating costs are reagents 
(42.8%), utilities (17.2%), and slag purchase, transport and logistics (11.1%). (Neometals, 
2022.)

1 In its financial analysis and estimates, Neometals has used an exchange rate of US$1.123 per €1.00 
(Neometals, 2022). A similar rate has been used in the regional economic impact analysis.
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2 METHOD AND MATERIALS
2.1 THE REGFINDYN MODEL
The regional economic impact of the VRP was assessed with computable general equilib-
rium (CGE) simulation model RegFinDyn (regional model for Finland), which was devel-
oped at Ruralia Institute. The RegFin models cover all of the Finnish regions, as well as 
industries and other economic actors, thus providing a comprehensive picture of Finnish 
region economies. The RegFin models have been influenced by the Australian TERM 
and MMRF models (Wittwer, 2012; Horridge & Wittwer, 2010; Adams et al., 2010). The 
calculations were performed with Gempack software (see Horridge et al., 2018).

RegFin and other CGE models are used to assess the wider regional economic im-
pacts of different economic phenomena, including direct and indirect effects. They are 
based on established theories in micro- and macroeconomics. Regional CGE models de-
scribe the region economies in their entirety and the interactions among their parts (for 
instance between various producers and consumers), also considering the flows between 
the regions. CGE modelling takes the resource constraints into account, like the adequa-
cy of factors of production, and it may be regarded as an advanced method for assessing 
the effects caused by the studied change in regional economic conditions.   

The VRP impact assessment was conducted with a dynamic model version of Reg-
FinDyn, enabling the impacts that evolve over time to be studied, and the impact of each 
year over the assessment period to be expressed. In addition to the economic effects, the 
model results include population impact.

RegFin models have been used in over 70 impact assessments thus far (e.g. Peura 
et al., 2018; Rutherford & Törmä, 2009; Törmä, 2008; Törmä et al., 2015). A further de-
scription of RegFin models as well as information about the prior studies are available on 
the Ruralia Institute’s website at https://www2.helsinki.fi/en/ruralia-institute/regfin-models. 

2.2 MATERIALS
The model database is mainly compiled from the official statistics provided by Statistics 
Finland, especially from the national and regional accounts (Official Statistics of Finland 
(OSF), 2021a; 2021b). When the calculation database was compiled, the latest releases 
of national accounts concerned 2017, which is therefore the base year of the model data-
base. The model database covers the whole of Finland divided into 19 regions (provinces) 
at NUTS3 level.2 Likewise, the database covers all economic activity in Finland designat-
ed to 29 industries (see Figure 11).

The baseline scenario describes the projected economic development without the 
studied phenomena, in this case without the implementation of the VRP project. The 
baseline scenario follows the national projections about GDP (Heimonen & Lehkonen, 
2019) and population (Official Statistics of Finland (OSF), 2021c–2021h). As the model 
database was gathered and impact calculations were initiated in spring 2021, the eco-

2 In EU countries, regions are classified according to the NUTS system (Nomenclature des Unités Terri-
toriales Statistiques) (see Eurostat, 2021).

https://www2.helsinki.fi/en/ruralia-institute/regfin-models
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nomically significant events that occurred recently are not reflected in the baseline sce-
nario.

The economic details about the VRP project were gathered from materials provid-
ed by Critical Metals (2021a, 2021b, 2022a–2022e) and Neometals (2021, 2022). Some 
specifying details (e.g. life of plant revenue) were provided by the company. An economic 
description of the VRP is available in Section 1.5.
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3 RESULTS
3.1 REGIONAL ECONOMIC IMPACT ON SATAKUNTA

RELATIVE REGIONAL IMPACTS
According to the RegFinDyn calculations, the economy of Satakunta would benefit from 
the realisation of the VRP (see Figure 8). During the investment phase (2023 and 2024), 
regional GDP, employment, and private consumption in particular would grow (about 
0.75% compared with the baseline in 2024) due to increased investments, intensive con-
struction and increased labour incomes. 

During the operative phase (2025−2035), export (domestic and foreign) would in-
crease about one per cent compared with the baseline. Regional GDP would rise almost 
as much. Employment and private consumption would increase about 0.3−0.5 per cent 
compared with the baseline. The VRP would have a positive impact on the regional pop-
ulation as well. 

Figure 8. Relative regional impacts, compared with the baseline. (Source: RegFinDyn calculations)

REGIONAL GDP AND OUTPUT
According to the calculations, both the investment phase and the operation phase of the 
VRP would have a clearly positive impact on the regional GDP of Satakunta (see Figure 
9). The regional GDP would increase by over 80 million euros during the second invest-
ment year compared with the baseline. Correspondingly, the VRP would increase the 
regional GDP by about 60−90 million euros during most of the operative years compared 
with the baseline. The impact would be smaller during the first and last operative years.

-0,5

0

0,5

1

1,5

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

%

Real GDP Private consumption Employment Export Population



24 THE REGIONAL ECONOMIC IMPACT OF THE VANADIUM RECOVERY PLANT ON THE SATAKUNTA REGION –
EXPLORING THE ECONOMIC POTENTIAL OF A CIRCULAR ECONOMY PROJECT

Figure 9. Impact on regional GDP, compared with the baseline. (Source: RegFinDyn calculations)

In addition to the GDP impact, the VRP would increase regional output (see Figures 10 
and 11). The investment phase would specifically increase output in construction, adding 
about 3.4 per cent to the output of the construction industry in Satakunta. During the full 
volume operative years 2026−2034, the impact would be about 180−200 million euros. 
In 2030, the direct impact would cover about three quarters of that and the rest, about 
one quarter, would focus on other sectors like wholesale and retail, the transport sector, 
and the public sector. 
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Figure 10. Impact on regional output, compared with the baseline. (Source: RegFinDyn calcula-
tions)
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Figure 11. Impact on regional output by industry in 2030, compared with the baseline. (Source: RegFinDyn calculations)

EMPLOYMENT AND LABOUR INCOME
The VRP would have a positive impact on regional employment as well (see Figure 
12). During the second investment year, the impact would be highest at about 650 per-
son-years, focusing for the most part on construction and increasing employment in 
the industry in Satakunta by about 5 per cent. The employment impact of the VRP in 
the investment phase is close to the same amount per invested million euros as Reini et 
al. (2011) calculated for metal industry investment in Satakunta, namely about 2.2 per-
son-years per invested million. 

The employment impact would be several hundred person-years (about 240−370) 
during the operative years as well, peaking in 2034 at about 370 person-years. 

The positive employment impact would focus on several industries. During the in-
vestment years,   employment in construction in particular would rise, but industries 
like the manufacture of other non-metallic mineral products, the wholesale and retail 
trade, professional, scientific and technical activities, the manufacture of machinery and 
equipment, accommodation and food service activities, as well as other service activities 
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would also benefit from the investment phase of the VRP. Respectively, in the operative 
phase, the employment effect would concern several industries. The plant itself would 
directly employ about 100 people, but in addition to that, industries like the wholesale 
and retail trade, transportation and storage, human health and social work activities as 
well as construction would benefit from the VRP.
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Figure 12. Impact on regional employment, compared with the baseline. (Source: RegFinDyn cal-
culations)

Increased regional employment would lead to an increase in labour incomes (see Figure 
13). The highest rise in labour income compared with the baseline would be in 2024, 
amounting to almost 35 million euros. The labour income would rise slightly less during 
the operative years. The direct impact on labour incomes would clearly be under half of 
the impacts in 2030. Therefore, labour income would also rise in other industries such 
as wholesale and retail, transportation and storage, human health and social work activ-
ities, as well as construction.
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Figure 13. Impact on regional labour income, compared with the baseline. (Source: RegFinDyn 
calculations)

REGIONAL PRIVATE CONSUMPTION
Growth in regional labour income would lead to an increase in private consumption (see 
Figure 14), including mainly household consumption. Private consumption is one of 
the paths through which the impact of the VRP spreads widely to the regional (and also 
the national) economy. During the operative phase, the impact on private consumption 
would be greatest in 2034, amounting to about 30 million euros. 
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Figure 14. Impact on regional private consumption, compared with the baseline. (Source: RegFin-
Dyn calculations)
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REGIONAL POPULATION
An improved employment situation in the region would also tempt people to move to the 
region and duly increase the regional population (see Figure 15). The investment phase 
would have some impact on the population, but more significant impacts would occur in 
the longer run during the operative phase. At the end of the reviewed period, the regional 
population in Satakunta would be about 270 persons larger than it would without the 
VRP. 

Figure 15. Impact on regional population, compared with the baseline. (Source: RegFinDyn cal-
culations)

3.2 IMPACT AT THE NATIONAL LEVEL 
The VRP would not only affect Satakunta, but also several other regions and the national 
economy. For example, the VRP would have an impact on the national GDP, employment 
and export (see Figure 16). The investment phase would increase the regional GDP and 
employment by about 0.5−0.6 per cent at the most, but the operative phase would also 
result in an increase compared with the baseline. To begin with, export would decrease 
momentarily due to the VRP because large investment changes the national demand for 
goods and services and would therefore be reflected in export volumes. In turn, export 
would be about 0.1 per cent higher in the operative phase compared with the baseline.

The results reveal that the investment phase would create a relatively high peak in 
national employment (see Figure 17). The national employment impact is clearly big-
ger than the impact solely on Satakunta. Thus, several other regions would benefit from 
the investment phase as well. The positive employment impacts would be reflected par-
ticularly in regions like Uusimaa, Pirkanmaa and Southwest Finland in the investment 
phase.
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During the operative phase, the national employment impact would be several hundred 
(about 300−500) person-years, which is slightly higher than the impact on Satakunta 
alone. In addition to Satakunta, positive employment impacts in the operative phase 
would focus on Uusimaa and North Ostrobothnia in particular.
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Figure 16. Relative national impacts, compared with the baseline. (Source: RegFinDyn calcula-
tions) 

Figure 17. Impact on national employment, compared with the baseline. (Source: RegFinDyn cal-
culations)
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3.3 SENSITIVITY ANALYSIS
As we can predict the future development only with some degree of certainty, we used 
a sensitivity analysis to evaluate how the most important assumptions influence the re-
sults. In this study, the projections about capital costs and plant life revenues are es-
sential components in the assessment. Hence, we focussed on them in the sensitivity 
analysis and calculated the impact considering -15% and +15% changes in the original 
projections. Fifteen per cent was a natural range to select because it is also used in the 
company’s own calculations.

Figures 18 and 19 show the range of variation in the regional GDP and employment 
results. These sensitivity analyses reveal that the assumptions about the capital costs and 
life of plant revenue affect the results. 

Figure 18. Sensitivity analysis results for regional GDP. (Source: RegFinDyn calculations)
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Figure 19. Sensitivity analysis results for regional employment. (Source: RegFinDyn calculations)
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4  DISCUSSION AND CONCLUSIONS
According to the regional economic impact assessment, the Vanadium Recovery Plant 
(VRP) would have a clearly positive economic impact on the economy of Satakunta. 
The investment phase would cause a short-term peak in the economy, but the operative 
phase would boost the regional economy in the longer term. The VRP would affect other 
regions besides the Satakunta region, particularly during the investment phase as la-
bour, goods, and services are also needed from outside Satakunta. The VRP investments 
would mostly affect Uusimaa, which includes the metropolitan area and has the largest 
regional economy, along with Pirkanmaa and Southwest Finland, the next largest Finn-
ish regional economies neighbouring the Satakunta region. During the operative phase, 
effects would also occur in North Ostrobothnia, where SSAB’s operations in Raahe are 
allocated. Therefore, the realisation of the VRP would have a modest influence on the 
national economy as well. 

The results of impacts on regional employment and output revealed that the VRP 
would influence several industries widely. The clearly increased economic activity in one 
industry would particularly affect those industries that deliver goods and services to the 
plant, but also several service sectors, for example, would benefit due to increased con-
sumption. Hence, information about the VRP’s direct employment impacts would not 
paint the whole picture of the employment impacts.

As similar economic impact assessments have rarely been conducted before, this re-
port provides new information. As the prior assessments are scarce, it is difficult or even 
unnecessary to compare these results to previous studies because the operative phase 
in particular differs from that of other plant types. Investment phases usually exhibit 
greater similarity among industrial plants. Therefore, we compared the metal industry 
investment results of Reini et al. (2011) to our results. The comparison revealed that both 
of these evaluations arrived at approximately the same impact level per million euro in-
vestments, which supports the findings of this VRP assessment.

The evaluation was implemented using the latest and most accurate information 
available. However, it was not possible to accurately allocate slag purchase transporta-
tion, for example, to specific regions due to data limitations. This could have had some 
impact on results concerning which regions in addition to Satakunta would benefit from 
the VRP. In addition, as is the case with economic modelling of every type, this applica-
tion also included several generalisations on how economies work. These assumptions 
may have had some influence on the results. It is also important to remember that the 
assessment was made based on the latest available information about the size of pro-
duction and investment. If the expected volumes clearly change, the economic impacts 
would also be different, as the sensitivity analysis revealed. However, this evaluation pro-
vides as accurate a picture as possible of   the scale of the VRP’s economic effects.

All in all, this evaluation illustrates the potential economic impacts of circular econ-
omy projects. The evaluation results suggest positive regional economic impacts, sup-
porting the findings of earlier Finnish studies (see Section 1.1), along with the societal 
aspirations of creating economic benefits with the transition to circularity. At the same 
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time, this assessment highlights the significance of Pori and other medium-sized Finnish 
cities: activities designed to attract investments and business ventures in such cities are 
widely reflected in regional development, and may also benefit other areas and even the 
national economy at large.
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