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Introduction 
The main objective of the Competitive Solar Power Towers (CAPTure) project was to increase 

plant efficiencies and reduce levelized cost of electricity (LCOE) by developing all relevant 

components that allow implementing an innovative plant configuration. This plant configuration 

was based on a multi-tower decoupled advanced solar combined cycle (DSCC). Based on the 

prototype investment as well as operation and maintenance cost data and assuming a large-scale 

deployment of the technology, an LCA and a socio-economic impact assessment were conducted. 

Materials & Methods 
The sustainability assessment consisted of two parts: 

i) LCA (ILCD 2011+ midpoint method): The unit of analysis is the production of 1 MWh of electricity output. The different processes considered 

have been categorized in these parts: heliostats, piping, receiver, regenerative system, thermal energy storage, and turbines. The total 

annual power generated is 161.6 GWh with a performance heliostat degradation of 0.16%, so the total energy produced in 30 years is 

3,874.5 GWh. 

ii) Input-Output analysis considering the EXIOBASE database: The following indicators have been considered: OUTPUT (Production of goods 

and services), ECO_VA (Value added), ECO_WL , ECO_WM, ECO_WH (Compensation of employees – low, medium, high skilled), ECO_OS 

(Compensation of capital), EMP_LS, EMP_MS, EMP_HS (Thousands of engaged people – low, medium, high skilled). 

Discussion & Conclusions 
Results pointed out a good environmental performance of the project facilities when compared to 

relevant references, despite of the inventory data were briefer than the bibliographic reviews. 

With a multiplier effect of 2, the investments in DSCC would have positive impacts in terms of 

value added and employment. Value added was originated mostly inside Europe (76%), while 

employment effects account for 198FTE/MW (possible overestimations in Latin America due to 

high employment coefficients in the molten salts process may be considered).  

Results 
Global results of the system by impact category and the contribution of each part are presented in the table and the figure, respectively. 

 

 

 

 

 

 

 

 

 

 

Total, direct and indirect impacts of the DSCC prototype are presented in the table, while the participation of direct and indirect effects, the 

country-origin of the DSCC socio-economic impacts, and the corresponding sectors are presented in the figures. 

 

 

 

 

 

 

 

 

 

 

 

 

Impact category (acronym) (unit) Total Value Value per MWh 

Acidification (AP) (mol H+ eq) 2.11E+05 5.44E-02 

Water Depletion (WDP) (l) 2.30E+10 5.95E+03 

Ozone Depletion (ODP100) (kg CFC-11 eq) 2.32E+00 5.99E-07 

Abiotic Depletion fossils (ADPff) (J) 3.63E+08 9.37E+01 

Abiotic Depletion minerals (ADPel,ur) (kg Sb eq) 1.18E+03 3.04E-04 

Global Warming (GWP100) (Kg CO2 eq) 3.81E+07 9.83E+00 

Freshwater Ecotoxicity (FETP) (CTUe) 2.44E+07 6.29E+00 

Human Toxicity cancer (HTPc) (CTUh) 5.29E-01 1.37E-07 

Human Toxicity non-cancer (HTPnc) (CTUh) 8.71E+00 2.25E-06 

Particulate Matter Formation (PMFP) (DI) 4.42E+00 1.14E-06 

Freshwater Eutrophication (FEP) (kg P eq) 1.04E+04 2.68E-03 

Marine Eutrophication (MEP) (kg N eq) 3.72E+04 9.60E-03 

Terrestrial Eutrophication (TEP) (mol N eq) 4.59E+05 1.18E-01 

Photochemical Oxidation Formation (POFP) (kg NMVOC eq) 1.33E+05 3.44E-02 

Ionizing Radiation (IRP) (Bq U235 eq) 1.41E+06 3.63E-01 

Land Use (LUP) (pt) 3.17E+09 8.19E+02 
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Indicator (Unit) Direct Indirect Total 

OUTPUT (M.EUR) 188.1 190.9 379.1 

ECO_VA (M.EUR) 98.0 90.0 188.0 

ECO_WL (M.EUR) 4.6 3.8 8.4 

ECO_WM (M.EUR) 43.2 24.0 67.2 

ECO_WH (M.EUR) 19.7 18.7 38.4 

ECO_OS (M.EUR) 28.3 37.6 65.9 

EMP_LS (1000p) 1.0 0.5 1.5 

EMP_MS (1000p) 4.7 1.6 6.3 

EMP_HS (1000p) 1.6 0.5 2.1 
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Spain Europe Latin America China NAFTA Asia and Pacific Africa Middle East

Country Sector OUTPUT ECO_VA ECO_WL ECO_WM ECO_WH ECO_OS EMP_LS EMP_MS EMP_HS

Spain Manufacture of machinery and equipment n.e.c. 81.5 30.3 1.0 11.9 5.8 11.1 0.058 0.567 0.188

Spain Other business activities 32.8 21.3 2.6 2.6 8.7 6.8 0.073 0.058 0.138

Latin America Mining of chemical and fertilizer minerals, production of salt, other mining 30.7 30.7 1.2 23.4 5.8 0.0 0.863 3.867 1.217

Spain Secondary Sector, nec 29.8 8.2 0.3 3.0 1.5 3.0 0.008 0.072 0.025

Spain Construction 28.8 11.9 0.6 3.5 0.7 6.8 0.030 0.148 0.024

Spain Tertiary Sector, nec 27.0 17.3 0.8 5.4 3.5 6.8 0.048 0.237 0.118

Spain Manufacture of fabricated metal products, except machinery and equipment 24.6 9.3 0.3 3.9 1.9 3.1 0.013 0.127 0.042

Spain Manufacture of electrical machinery and apparatus n.e.c. 17.0 5.4 0.2 1.8 0.9 2.4 0.004 0.034 0.012

Europe Secondary Sector, nec 11.2 3.3 0.1 0.9 0.7 1.2 0.004 0.033 0.014

Europe Tertiary Sector, nec 8.4 5.5 0.2 1.6 1.3 2.0 0.012 0.093 0.043

Spain Real estate activities 6.8 5.3 0.1 0.1 0.2 4.5 0.001 0.001 0.002

Spain Financial intermediation, except insurance and pension funding 5.7 4.6 0.0 0.6 1.2 2.7 0.000 0.014 0.025

Asia and Pacific Tertiary Sector, nec 2.9 1.5 0.1 0.8 0.2 0.3 0.034 0.126 0.013

Africa Mining and extraction activities 1.4 1.1 0.0 0.2 0.1 0.5 0.023 0.081 0.013

Africa Tertiary Sector, nec 0.8 0.5 0.0 0.1 0.1 0.1 0.022 0.054 0.019

Asia and Pacific Mining and extraction activities 0.7 0.5 0.0 0.1 0.0 0.3 0.046 0.085 0.008

Africa Primary Sector, excluding mining and extraction activities 0.2 0.1 0.0 0.0 0.0 0.0 0.112 0.036 0.009

Asia and Pacific Primary Sector, excluding mining and extraction activities 0.2 0.1 0.0 0.1 0.0 0.0 0.012 0.080 0.000

Main country and sector origin of socioeconomic impacts (% of the overall impacts) 81.9% 83.4% 87.7% 89.5% 85.1% 78.3% 90.5% 90.7% 90.6%
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