
ANNEX 4

ENGINEERING ANALYSIS AND HERMES MODEL ASSUMPTIONS



1.1. Engineering Analysis of Environmental Sectors

Table 1 below shows the expenditure split for operating costs and investment for each of the
environmental sectors.  The results represent an average of such engineering breakdown for
three of the most important environmental sectors in the EU - Germany, France and the UK.
The sector differences are discussed below for the three main domains – Air Pollution
Control (APC), Wastewater treatment (WWT) and Waste Management (WM).

APC:  The APC sector comprises mainly large scrubbers and filters for the power sector and
catalytic converters for the transport sector.  On the investment side this is heavily capital
goods intensive (85%), and construction plays a lesser role (15%).  On the operating costs
side, labour costs are lower (15%) as the operating and maintenance does not constitute a
labour intense activity. Energy is important (35%), both through the demand for electricity to
run the scrubbers/precipitators, but also indirectly through efficiency losses.  Intermediate
goods are important (45%) due to the large inputs of chemicals for the scrubbers.  Finally,
services are noted (5%) representing the waste disposal costs (less significant than would be,
given the sale of the gypsum waste).

WWT:  Capital investment in wastewater treatment plant and infrastructure is highly
construction based (70%), with less investment in capital goods (machinery elements).  On
the operating side, labour costs are significant (40%) representing, in part, the often labour
intense nature of billing clients.  Energy, intermediate goods (e.g. chemicals), capital goods
(e.g. instrumentation and new machinery under maintenance), and services (waste disposal)
constitute the remainder.

WM:  Capital investment is directed mainly at capital goods (70%), reflecting the role of
transport vehicles for collection, separation plant, incineration plant and element of landfill
sites.  The construction element reflects construction of landfill sites and incineration and
recycling plant.  Operating expenditure is very labour intense reflecting the importance of
labour in the collection and transport of waste.  Energy (e.g. fuel for vehicles), intermediate
goods, capital goods and services account for the remainder.

Data Qualification: These values have been used as indicative for the EU and applied to
each Member State individually.  While there are likely to be some differences from Member
State to Member State, this approach affords valuable insights into direct and indirect
employment in environmental goods and services, and indeed into direct and indirect value
added associated with the sectors. Future efforts could valuably be spent constructing
Member State specific engineering analysis to ensure that particularities of the environmental
markets in each Member State are all picked up.



Table 1 : Engineering Analysis for Breakdown of Inputs by Hermes Sector

Intermediate Consumption
Domain Type of

Expend
Compensation of
Employees

A1griculture Energy Intermediate
Goods

Capital
Goods

Consumer
Goods

Construction Transport &
Communication

Private
Services

Public
Services

APC
CAPEX
OPEX 15% 35% 45%

85% 15%
5%

WWT
CAPEX
OPEX 40% 20% 20%

20%
10%

70% 10%
10%

WM
CAPEX
OPEX 60% 10% 10%

60%
10%

30% 10%
10%

CLR
CAPEX
OPEX 20% 30% 50%

55% 45%

NVC
CAPEX
OPEX 65% 5% 30%

45% 55%

Notes: This engineering breakdown is based on data used in the 1997 Estimate of Eco-industries in the EU. The inputs and percentage breakdowns are assumed to be still
valid. Given the difficulty in obtaining reliable profits and tax levels, these have been excluded from the analysis.



1.2. Relationship between Cost Items and Hermes Input Sectors

The engineering analysis is built up from a detailed analysis of the types of environmental
technologies employed to provide environmental goods and services.  For each
environmental domain, typical techniques have been defined and then analysed in terms of
the following cost items, and related to specific HERMES sectors, identified in brackets.

Capital Costs

•  design - (private services)
•  process equipment (capital goods)
•  construction (construction).

Operating Costs

•  materials on-site - (intermediate goods)
•  materials collection - (capital goods)
•  maintenance - (capital goods)
•  labour - (labour)
•  energy - (energy)
•  waste disposal - (private/public services)
•  other services - (private services)
•  cost of capital - (private services).


