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Abstract: 

 
The determination of trace metals in various samples usually requires their preconcentration and 

separation from matrix constituents. For this purpose, several techniques; i.e. solvent extraction, ion-
exchange, co-precipitation and solid phase extraction (SPE) are used.  The SPE is most suitable for trace 
analysis. In the sorption method, activated carbon, porous polymers, cellulose, silica gel are used. The 
latter materials are preferred to the other adsorbents due to their excellent kinetic characteristics. 

In this work rapid and sensitive Flame Atomic Absorption Spectrometry method has been 

developed for the determination of trace amount of Cd(II), Zn(II), Pb(II), Cu(II), Ag(I), Pd(IV) and Au(III) in 
various samples after concentration on  silica modified with propylthioethyleamine ligands (SiO2-SN). 

The modified silica gel was characterized by IR and C, H, N elemental analysis, and methods pH-
potentiometric and conductometric titration. It was found, that two synthesized adsorbents contain 0,97 
mmol g

-1
 and 0,58mmol g

-1
 of correspondingly attached groups. 

The effects of various parameters such as pH (ranging from 0 to 8), time of shaking, volume 
solution (ranging 0.025l to 0.5l) and concentration of metals in solution (ranging from 50 mkmol to 1 mmol) 
were studied. The influence of types and least amount of eluent for elution of ions metals from phase of 

adsorbents were investigated. The result presented, that heavy metals could be quantitatively adsorbed by 
the SiO2-SN from water solution at pH 6-7. The adsorption capacities of Cd(II), Zn(II), Pb(II), Cu(II) were 
0.05 mmol g

-1
, 0.14 mmol g

-1
, 0.18 mmol g

-1
, 0.22 mmol g

-1
 of dry SiO2-SN, respectively. Heavy metals 

eluted from SiO2-SN easily and quantitative with a small volume of HCl solution. This became a basis of 
determination of the total concentration of heavy metals in natural objects.  

In addition the SiO2-SN is a very effective adsorbent for removal of noble metals. Their high 
sorption capacity (0.67 mmol g

-1
 ( 2.5) – Au; 0.064mmol g

-1
 ( 2.7) – Ag; 0.18mmol g

-1
 (pH 1.8) - Pd) 

and coefficients of distributions (10
5
mg g

-1
) are evidence availability of their use for concentration and 

determination of these metals from various objects. The adsorbed metal ions can be readily desorbed with 
10% thiourea in 0,1M HCl solution. 

The analytical characteristics of the sorption-atomic-absorption methods developed have been 
checked up by the analysis of model solution (all metals), natural water (Cd, Zn, Pb, Cu, Hg), mineral 
water (Ag) and wastewaters (Pd, Au).    
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Abstract: 

 
Ventricular Tachyarrhythmia (VT) is responsible for 75% to 85% of sudden deaths in persons with heart problems. 

Due to high risk of sudden deaths by Ventricular Tachyarrhythmias, there is a need of an efficient, accurate, sensitive 
system in order to help the Cardiologists and Electro Physiologists for Detection of Ventricular Tachyarrhythmia. In 
this paper a new wavelet based algorithm for detection of Ventricular Tachyarrhythmia (VT) by analyzing ECG is 
presented. Wavelet transform has emerged over recent years as a powerful time–frequency analysis tool favoured for 
the interrogation of complex nonstationary signals. The proposed algorithm uses an efficient method for detecting VT 
in wavelet preprocessed ECG signals. The preprocessed signal is applied to the spectral algorithm (SPEC) which 
works in frequency domain and analyses the energy content. If the algorithm decides that the ECG part contains VT, 
the result is accepted as true and no further investigation is required. On the other hand a further investigation is 

carried out to confirm the result or to disprove it. The terminal parts of the ECG signal are processed with a 
continuous wavelet transform, which leads to a time-frequency representation of the signal. The diagnostic feature 
vectors are obtained by subdividing the representations into several regions and by processing the sum of the 
decomposition coefficients belonging to each region. Wavelet based efficient algorithm is used for detection of VT. 
With this method, underlying features within the VT waveform are made visible in the wavelet time-scale half space. 
The proposed algorithm overcomes the non-sensitivity of SPEC algorithm utilizing its highly specific nature to the 
fullest, enabling the cardiologists and electro physiologists to detect VT with accuracy of more than 85%. Such a 
system has broadened the horizons of research in the filed of Biomedical Engineering. No such system in use can 

detect VT at this earliest stage and so the VT Detection System can safe many lives. 
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Polyethylene – blending – thermal sealability– cohesion – multi-materials 

Polymer Industry has been increasingly focused on developing Commodity Plastics into High Performance or 
Specialty Polymers. Furthermore, one may expect that several high-tech innovations in Polymers (e.g. nano-
composites, biomedical materials, plastic electronics, plastic for automotive) will find their way to the market via 
Commodity Polymers.                        
The extremely large variety of molecular architecture and crystal morphology of polyethylene result in a wide 
range of properties of these materials. Therefore, blending and sealing different types of polyethylenes can lead 
to a material with gradient of mechanical properties, such as viscoelastic and damping properties. 

The goal of the present study is blending and sealing Linear Low (LLDPE) and Ultra Low Density Polyethylene 
(ULDPE) which are copolymers of ethylene and octene (metallocene catalysis). From a molecular standpoint, the 
presence of the co-monomer introduces short chain branching (SCB) on the polymer backbone which disrupts the 
crystallisation process and consequently reduces density and melting point. Unlike Low Density Polyethylene 
(LDPE), LLDPE contains very few long chain branches (LCB) which confers significant improvement of 
mechanical properties (higher young modulus, elongation at break, melting and crystallisation temperature...). 
The ULDPE owns good damping properties. LLDPE and ULDPE were chosen because they offer new 
opportunities of combining properties unexplored until now. 

Blending of polyethylenes was widely studied but not well understood yet. Indeed, different situations are 
described in literature: depression of properties, common additivity (intermediate properties) or developpement of 
favourable interactions [1, 2, 3]. The blends and pure materials were characterised by thermal (DSC), mechanical 
(3 points flexion, uniaxial traction) and linear viscoelastic behaviors as well as rheology in the melt.  
The main result (e.g. figures 1 and 2) is that positive interactions exist between molecular chains of ULDPE and 
LLDPE for compositions with high content of LLDPE.  

180°C

* (
Pa

.s
)

104

105

160°C

* (
Pa

.s
)

104

105

0,01 Hz

200°C

LLDPE (wt%)
0 25 50 75 100

* (
Pa

.s
)

103

104

105

LLDPE (wt%)

0 25 50 75 100

Te
m

pe
ra

tu
re

 (°
C

)

70

75

80

85

90
97

98

99

100

101

Tchigh

Tmhigh

Figure 1. Newtonian viscosity vs %LLDPE at 0,01Hz and 
160°C, 180°C or  200°C

Figure 2. Crystallisation and melting temperatures of vs 
%LLDPE

The results of the blending study are promising regarding the sealibility of these materials. Indeed, the blending 
study is a kind of pre-study of the sealing: during the sealing process, interdiffusion and co/trans-crystallisation at 
the interface occur while during the blending process the two phenomena occur in the whole sample. 

The sealability of plates of ULDPE and LLDPE was investigated. This study contributes to a better understanding 
of diffusion and crystallisation phenomena that are involved in the adhesion of polyethylenes. An experimental 
welding device (figure 3) makes it possible to separate the process parameters such as time, temperature and 
pressure, and to explore their respective effects on the welding quality. This quality is mechanically evaluated by 
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means of shear (figure 4) and pealing tests (figure 5) [4]. Optical microscopy permitted observation of the 
interfacial zone and evaluate its width (figure6).
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Figure 3. Sealing device 
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Figure 4. Sketch of shear test  

Figure 5. Pealing test Figure 6. Interfacial zone observed by optical microscopy

Preliminary results of sealing show that it is quite easy to obtain a good cohesion between ULDPE and LLDPE 
and that varying parameters of the sealing device change a lot the quality of the resulting multilayer material. 
Investigations were also performed to seal common High Density Polyethylene (HDPE) with ULDPE or LLDPE. 
Compatibility between HDPE and LLDPE is rather good but less satisfying for HDPE and ULDPE. Indeed, these 
two last materials are too different from each other concerning the molecular architecture. 

[1] S. Bensason, S. Nazarenko, S. Chum, A. Hiltner & E. Baer, Polymer, 38, 14 (1997), 3513
[2] L.A. Utracki, Polym. Eng. and Sci., 23, 11 (1983), 602 
[3] L.A. Utracki, J. Rheol, 35, 8 (1991), 1615   
[4] Guiu A., J. Polym Sci. B : Polym. Phys. 39 (22) (2001), 2843 
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Outline

Recognizing the need for CO2 reduction and the rising world energy demand 
renewable energy plays a major role in future energy production. Using the 
technology available today, at least half of the global energy demand in 2050 
can be met by renewable energy sources. This has been proven by current 
scenarios in which a major role has also been ascribed to solar electricity 
generation [1]. In addition to photovoltaics, concentrated solar thermal power 
stations are central to solar electricity generation and provide a cost effective 
alternative for large scale power generation. 
This article gives a general idea on Concentrating Solar Power (CSP) and 
recent developments in this field. We introduce the principles of CSP with 
particular attention to its different technologies and current innovations. Due to 
the recent market introduction an overview of current developments and first 
commercial systems will be given. Especially in countries with a high solar 
insolation, in the so called sun-belt regions, solar thermal power generation 
becomes commercially attractive. In Spain and the USA the first commercial 
systems since the 1990s were connected to the electricity grid in 2007.

Technologies

Solar energy is often associated with solar thermal heat production based on 
flat plate collectors to produce domestic water and space heating or with 
photovoltaic panels to produce electricity. Concentrating Solar Power plants in 
contrast means to produce electric power by converting the sun's energy into 
high-temperature heat using various mirror configurations for concentration.  

For the generation of solar heat, different collector technologies are available: 
point-focusing collectors such as solar towers and solar dishes and line-
focusing collectors such as parabolic trough collectors and linear Fresnel 
collectors. All CSP technologies rely on the four basic key elements: 
concentrator, receiver, transport-storage, and power conversion.



The concentrator captures and concentrates solar radiation, which is then deliv-
ered to the receiver. The receiver absorbs the concentrated sunlight, trans-
ferring its heat to a working fluid. The transport-storage system passes the fluid 
from the receiver to the power-conversion system; in some solar-thermal plants 
a portion of the thermal energy is stored for later use. As solar thermal power 
conversion systems, Rankine, Brayton, Combined or Stirling cycles have been 
successfully demonstrated. Four solar thermal power generation concepts will 
be presented here in more detail. 

 The Solar Central Receiver or Power Tower is surrounded by an array of 
two-axis tracking mirrors, termed heliostats, reflecting direct solar radiation 
onto a fixed receiver located on the top of the tower (Fig. 1.1 and Fig. 1.2). 
Within the receiver, a heat transfer fluid (HTF) like water/steam, air, or 
molten salt transfers the absorbed solar heat to the power block. 

Figure 1.1: Principle of
Solar Tower Systems 

Figure 1.2: PS 10, Plataforma 
Sanlúcar la Mayor, Spain [Abengoa 
Solar]

 The Parabolic Trough or Solar Farm consists of long parallel rows of trough-
shaped glass mirrors. Tracking the sun by rotation on one axis, the collector 
concentrates the direct solar radiation onto an absorber pipe located along 
its focal line (Fig. 1.3 and 1.4). A heat transfer fluid, typically oil, is circulated 
through the pipes. The hot oil evaporates water and the generated steam 
drives the steam turbine generator of a conventional power block. 



Figure 1.3: Principle of
Parabolic Trough Systems 

Figure 1.4: Andasol 1 under 
construction, Guadix, Spain [ACS-
Cobra]

 Fresnel Collectors are also linear concentrating systems like parabolic 
troughs but with small segmented, almost flat parabolic mirror elements. 
Instead of tracking the whole collector, only the mirror segments are tracked 
focusing on a fixed absorber (Figs. 1.5 and 1.6). Compared to parabolic 
troughs Fresnel Collectors have a simpler technology and more economical 
flat mirrors but on the other hand a lower optical efficiency. 

Figure 1.5: Principle of
Fresnel Collector Systems 

Figure 1.6:  Prototype of linear Fresnel 
Collector, Plataforma Solar de Almería, 
Spain

 The Parabolic Dish Systems consist of a parabolically shaped point focusing 
concentrator in the form of a dish that reflects solar radiation onto a receiver 
mounted at the focal point. These concentrators are mounted on a structure 
with a two-axis tracking system to follow the sun. The collected heat is 
typically utilized directly by a heat engine, mounted on the receiver (Figs. 
1.7, 1.8).



Figure 1.7: Principle of
Dish/Stirling Systems 

Figure 1.8: Dish-Stirling Systems at 
PSA [SBP] 

The inherent advantage of CSP technologies (except Dish-Stirling Systems) is 
their unique integrability into conventional thermal power plants: All of them can 
be integrated as a “solar burner” in parallel to a fossil burner into conventional 
thermal cycles and provide with thermal storage or fossil fuel as backup firm 
capacity [2].

New developments and market introduction 

Advanced concepts are under investigation to optimize the efficiency of the 
plants and to reduce costs. For example in power towers higher temperatures 
are aspired, using pressurized air up to over 1000°C in order to feed it into the 
gas turbines of modern combined cycles. Other projects showed the feasibility 
and cost reduction potential of Direct Steam Generation in parabolic troughs 
and linear fresnel collectors avoiding heat exchangers and expensive HTF. 
Other recent topics of investigations are the development of thermal heat 
storages and of absorber tubes with higher temperature stability of up to 
500 °C. 

Until lately, worldwide only one commercial solar thermal power plant was 
operating. The Solar Energy Generating Systems (SEGS) consists of nine solar 
power plants in California's Mojave Desert, which were commissioned between 
1984 and 1991. The plants have a 354 MWel installed capacity. 

Due to feed-in tariffs passed in the last years, today new commercial solar 
thermal power plants were built or are under construction. Under the first 
commercial plants connected to the grid were the 64 MWel parabolic through 
plant in Nevada, USA and the 10 MWel power tower in Seville. Several 1000 
MW are planned to be erected in the next few years. 
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Motivation
Turbulent combustion of fossil fuels is still nowadays by far the most important process
to cover the worldwide energy needs. Actually, more than 80% of our energy requirement
is produced by combustion of fossil fuels, ranging from solids such as coal, over liquids
such as hydrocarbon fuels to gases such as natural gas. Combustion systems are variously
employed, for example for transport purposes in cars, ships, railway locomotives or air-
planes, for power generation in stationary power plants, for heating of factories or residence
homes. . . According to the International Energy Agency (IEA) we have to expect an explo-
sive growth of energy consumption in the coming years at least till 2030 [2]. On the other
hand fossil fuels are limited. In the future, fossil fuels and combustion of fossil fuels will
have to be replaced by new energy sources and technologies to gain energy. One of the most
important new sources will be hydrogen and, again for energy conversion, combustion will
play the predominant role.

Investigation of turbulent reacting flows
In order to investigate turbulent combustion processes, two complementary ways are classi-
cally used: experimental investigations and numerical simulations. Both lead nowadays to a
huge amount of raw data, which have to be post-processed carefully in order to gain useful
information.
Due to different requirements associated with fundamental research and industrial needs
there are different strategies to simulate turbulent combustion processes. The three main
methods are:
Reynolds-averaged Navier-Stokes equations, RANS,
Large Eddy Simulations, LES and
Direct Numerical Simulations, DNS.
Information on modeling turbulent reacting flows can be found for example in [4] or [3].
In this work only DNS results are investigated. The DNS method consists in solving the
fully-unaveraged Navier-Stokes equations. All spatial and time scales of turbulent motion
are resolved. When the grids are fine enough DNS give us nearly exact results. On the other
side DNS is time- and memory-intensive and produces a lot of numerical costs. For a 3D
DNS we typically obtain around 500 MB of raw data per time step. Obviously DNS is not
suitable for practical applications. But DNS is predetermined as a research tool [1].

Post-processing of experimental and numerical results
In order to extract all useful information from our experimental and numerical data, a library
containing essential post-processing methods has been developed [5]. The library contains
methods to investigate 2D as well as 3D results, premixed and non-premixed flames, hy-
drocarbon and hydrogen flames. The scripts are written in the Matlab language. The
name Matlab stands for Matrix Laboratory. It is probably the most wide-spread basic
computational tool for engineering sciences in research laboratories and in R&D industrial
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Figure 1: Flame-front defined as crestline of H2O2 and vorticity field

departments.
The toolbox developed in this work contains six different categories of complementary tools:

• tools for a direct geometrical analysis of flames,

• tools to investigate the flame structure,

• tools to investigate the interaction of flames and turbulent flow fields,

• tools allowing a statistical investigation of all variables of interest,

• tools to quantify the properties of turbulent flow fields,

• tools for a spatial filtering of the data.

Examples: Post-processing of a hydrogen/air flame
In the following only some selected tools are demonstrated due to lack of space. Much more
will be demonstrated at the conference. We investigate a partially-premixed hydrogen/air
flame in a turbulent velocity field, considering real chemistry involving 9 species and 37
chemical reactions. The domain is 1 cm large in each direction, discretized with 401 grid
points. The first step of post-processing is to locate and define the flame-front. It is defined
here as the crestline of the chemical radical H2O2. Figure 1 shows this flame-front and the
instantaneous vorticity field. In turbulent flows flames are strongly influenced by the velocity
field, getting curved and strained. It is important to investigate these effects because they
can lead to local or even global extinction of the flame. Figures (2) and (3) show curvature
and strain-rate along the flame-front shown in fig. (1). The curvature has a minimum,
mean and maximum value of 21230, 47940, 60280 m

−1 respectively. The strain-rate has a
minimum, mean and maximum value of -764, 2404, 4335 s

−1 respectively. Such quantitative
results can be used to refine, check or develop simplified models, suitable for industrial needs.
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Figure 2: Curvature along flame front
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Figure 3: Strain-rate along flame front
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[5] Zistl, C., Hilbert, R., Janiga, G. Thévenin, D. Increasing the efficiency of post-
processing for turbulent reacting flows. Comput. Vis. Sci. accepted, 2007.

3















− 
− 

− 
− 
− 
− 
− 



− 
− 
− 

− 
− 
− 
− 



























•
•
•





















STATISTICS ON WOMEN ENGINEERS IN FRANCE IN 2006 
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Statistics – Women Engineers  

This data provides the latest statistics on women engineers in France, taken from the 18th survey from CNISF (Conseil National 
des Ingénieurs et Scientifiques de France), completed in 2006. For further data, please contact the French Association of 
Women Engineers.  

Girls are always more present in 
engineering schools: in 2005, they account 
for 25% of the students in engineering 
schools (Graph 1). 18%
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Nevertheless, girls are not choosing school 
specialities in similar proportions. They are 
in higher percentages in agronomy and 
chemistry. The speciality involving more 
women is computing and applied 
mathematics, due to the high number of 
engineers in this speciality; women 
represent though only 14% of the young 
beginning engineers in this speciality. 
The following graph 2 addresses the school 
speciality of the whole population of 
engineers in activity in 2005. 

Graph 1 – Ratio of women graduates in engineering schools 
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Graph 2 – Number and percentage of women graduates in each school speciality 

The number of women engineers grows. In 2006, 16% of the 640,000 engineers were women, with an estimated population in 
excess of 100,000 women engineers. Women engineers is a young population: 42% of them are under 30 years of age.  

Professional situation of women engineers 
(graph 3): 75% hold the more stable permanent 
contract. They are always less often civil 
servants (3% of women under 30 years against 
13% of those above 45 years). Alike men 
engineers, self-employment is significant only for 
those older than 45 years (more than 3%). The 
unemployment rate (5%) remains lower than for 
the general population (more than 9%). This is 
true for all ages. For women engineers aged 30 
to 44 years old, it is limited to 3.7%.  
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Graph 3 – Professional situation of women engineers 



Economic sectors (Graph 4) 

Women are present in all sectors of activity, in same numbers in the industry (47%) and in services (43%).They are in higher 
numbers in large industries, in the food industry, IT, engineering and civil service. They are more present than men in the food,
chemical and pharmaceutical industries, which is implied by their initial speciality. On the other hand, they are less present than
men in sectors such as mechanics, electrical and electronics equipment and IT. 46% of women engineers are working in large 
size companies (in excess of 2000 employees). 
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Graph 4 – Compared economic sectors of engineers 

Type of activity (Graph 5) 
Young women engineers are more often involved in projects, research, engineering and testing, but as well production and 
production planning compared to older women. But young women are less involved in administrative and computing activities. 
For years teaching used to be a top activity of women engineers. Nowadays, the ratio of young women engineers in teaching 
activities is at the same low level as for men (around 2%). Women engineers are less involved in production than men (but not 
in production planning) – respectively 11% for women and 16% for men. But they are much more in QSE activities (respectively 
8% and 3% for men). The most significant difference is in general management of companies (1,3% for all women compared to 
9% for men). 
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Hierarchical position (Graphs 6 for two different age spans)

87% of women (against 94% of men) benefit from the specifically French managerial status of “cadre”.  
In their jobs as engineers, men and women are not equal in terms of hierarchical responsibilities. Women get them at a later 
stage and in lower proportion than men. For some years, large companies have launched programmes or actions aiming at 
providing equal opportunities, which should help reducing the differences.  
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Graphs 6  – Hierarchical position at different ages 
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Pays :

In 2006, the median pay of women engineers was 40,000 € per year (38,000 € for women managers “cadres” in 20071). It 
reached 51,550€ for all engineers (45,000 € for men managers “cadres” in 20071). This is partly due to the fact that women 
engineers are younger than men, and they have less experience. But a comparison with all equal factors shows that there is still
a 9% gap against women. Women beginners are already at disadvantage compared to their fellow men, with a 5% lower 
median pay.  The pay gap between men and women engineers is the highest after 45 years of age, and is related with the fact 
that women are less often managers compared to men. 
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Graph 7 – Median pay of engineers according to age and pay gap in percentage 

Satisfaction and appreciation of the engineer’s job 

The biggest sources of satisfaction of women engineers in their job (more than 80% are satisfied) are the interest of the job, the
autonomy, and the tasks diversity. Only quality of communication in the company implies an insatisfaction rate higher than 50% 
among women engineers. The style of management, the general company organisation, the readability of its strategy and level 
of stress are also quoted by more than 45% of the women as reasons for insatisfaction.  

1 Reference : APEC (National Agency for « Cadres » Employment) – 2007 figures on www.apec.fr

My thanks go to Chantal Darsch, Bernard Duquesnoy and Patrice Cacciuttolo who provided the figures of the CNISF enquiry to 
our French Association of Women Engineers. 

Unless otherwise indicated, the figures are taken from the 18th enquiry lead by CNISF (Conseil National des Ingénieurs et 
Scientifique de France) in 2006. The questionnaire is available on the CNISF site : www.cnisf.org 

For the detailed figures on women engineers : French Association of Women Engineers - Association Française des Femmes 
Ingénieurs – www.femmes-ingenieurs.org
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MOON-YONG CHOI, Coordinator/ Policy Development, NISWIST 

 

 
 
Abstract: 

 

In this knowledge-based society, utilizing human resource in S&T is becoming one of the key factors to improve 

national competitiveness and economic growth. Especially, women in S&T are recognized as core human 

resources on the next-generation of high technologies such as IT, BT and NT. Relevant systems and policies for 

fostering and supporting women in the S&T field have already been enforced in several major countries. So It's 

essential to build the proper evaluation system and statistical information system for supporting policies.  

The Korean government enacted "An Act on Fostering and Supporting Women in S&T" in 2002. According to the 

act, the annual survey(A) on women in S&T was carried out to figure out the actual employment status and define 

the effects of the policy since 2005, even though there is another statistical survey(B) in S&T over all. The 

numbers from this survey(A) show more valuable standards that are very useful to establish the gender specific 

policy in S&T due to the scales of the gender-responsive and so on.      

According to the survey(A) the employment rate of the women in S&T was 16.1% (9.4% of the permanent 

position, 31.% of the non-permanent position) in 2006, but 13.1% from the survey(B) because it is not enough to 

specify gender even on the basic questions for employment conditions and treatments. It implies that this kind of 

survey ought to be followed with new-born policy's implementation and revision.   

In Korea the policy for the female human resources in S&T has been developed, based on this survey(A). By the 

survey analysis, various policies have suggested for the women in S&T, such as affirmative actions : 

"Recruitment Target System", "Promotion Target System", "Promote Appropriate Ratio of Female Students in 

S&E University".  In the nationwide policy development for women in S&T, the gender-responsive survey on the 

human resources in S&T should be in more systematic approach with general legislative basis and 

implementation of DB system. Also, the government should encourage the related service to support the survey.   

 

Keywords : gender-responsive survey, affirmative actions, "An Act on Fostering and Supporting Women in S&T", 

           statistical information system. 

 

Cv: 

 

As a Coordinator of NIS-WIST(National Institute for Supporting Women in Science and Technology 

commissioned by MOST of Korea), EUN KYUNG SONG is working for  supporting of women in S&T, especially 

in a field of policy development and policy-making.  



Her research interest is in the Advancement of Women in S&T. With the enacting "An Act on Fostering and 

Supporting Women in S&T" in 2002 she, in charge of ?Research  on the Actual Status of Women in S&T?, has 

worked at NIS-WIST for 4 years and has constantly researched and analyzed  status of women in S&T.  

In 2008, she intends to activate the survey through making up for the questions and contents. Therefore applying 

the results to the policy making and execution, and utilizing implication for lots of aproximity field, she?ll endeavor 

to advance women in S&T. 
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ASSOCIATION FOR WOMEN IN SCIENCE SCHOLARSHIP AND OUTREACH 

PROGRAMS: SUCCESSFUL STRATEGIES TO ATTRACT AND RETAIN GIRLS AND 
WOMEN IN STEM FIELDS  
 
Frances Solomon, Ph.D., Adjunct Professor, Norman B. Keevil Institute of Mining 
Engineering, University of British Columbia, Vancouver, British Columbia, Canada; and  
Scholarship Program Chair, Association for Women in Science Seattle chapter, Seattle, 
Washington, U.S.A. 
 
 
Abstract: 

 
The Association for Women in Science (AWIS) was founded in 1971 to serve as a network, a resource, and 
a voice for women working in all fields of science, technology, engineering, and math (STEM).  AWIS 
(www.awis.org) envisions a day when women will participate fully in STEM through equal opportunity, pay 
equity, and recognition commensurate with their accomplishments.  The Seattle chapter  
(www.seattleawis.org), which was founded in 1985, is one of the largest and most active of the 49 chapters.  
Our successful strategies for attracting and retaining girls and women in STEM fields include a scholarship 
program for undergraduate women and a science outreach program for middle school girls (ages 12-14).   
 
The goals of the scholarship program are to reduce educational expenses of women who are majoring in 
STEM fields at universities in Washington State, and to encourage women to finish their degrees and pursue 
STEM careers.  Scholarship winners are selected on the basis of academic achievement, financial need, 
demonstrated passion for science, and motivation to pursue a STEM career.  Five to eight scholarships of 
$1000 to $1500 each are typically awarded in the fall of each year.  During the past 18 years, 115 women 
have received a total of over $115,000 in scholarships.   
 
Scholarship money is raised from technical companies in the Seattle area, other professional organizations, 
and Seattle AWIS members.  Those who contribute at least $1000 to the scholarship fund have scholarships 
named after them.  All contributors are recognized in the monthly chapter newsletter, on the chapter website, 
and in Seattle newspapers.  Many technical companies and Seattle AWIS members renew their 
contributions annually.  The scholarship program is publicized and applications are distributed via the 
Internet as well as at local women in science conferences and undergraduate scholarship fairs.   
 
Scholarship applications request information on each student’s educational expenses, career goals, and 
how she became interested in science.  Transcripts of course grades and two letters of recommendation 
from professors or employers need to be included.  Applications are due on April 1 of each year.  Three to 
four people review the applications and select and interview finalists in May.  Scholarship winners are 
selected and notified in June.  They receive their scholarships at the chapter meeting in September; their 
families, friends, professors, and other mentors are invited to attend.  In 2007, we invited past scholarship 
winners to speak about their career paths at the September meeting.  The new scholarship winners were 
inspired by these presentations.  We will continue to invite past scholarship winners to speak at future 
September meetings. 
 
Many scholarship winners have sent heartfelt thank you letters, indicating that their AWIS scholarships have 
provided both financial and emotional support.  Even though the amount  covers only a small part of the cost 
of a U.S. university education, the vote of confidence can be major. Knowing that an organization of women 
in STEM fields believes in them helps them to believe in themselves and to realize that their dreams are 
attainable.  Some past scholarship winners have volunteered for the scholarship program, contributed to the 
scholarship fund,  or mentored current students.   We plan to follow up with future scholarship winners to 
track their graduation from university and their career paths.  
 
In order for undergraduate women to major in STEM fields, interest in science must be nourished earlier.  
The Seattle AWIS Girls in Engineering, Math and Science (GEMS) program is a science outreach program 
for girls in Seattle public schools.  Started in 2002, the goal of the GEMS Program is to encourage girls to 
maintain and broaden their interest in science by providing mentoring, hands-on activities, field trips, and 
information pertaining to a variety of scientific fields.   The middle school age group was targeted because 
this is a critical age for retaining girls’ interest in science. 
 



Every year, GEMS program volunteers contact middle school science and math teachers and parent-
teacher associations to recruit 20 girls who have shown an interest in science but could benefit from 
additional encouragement.  Girls and their mentors meet monthly from October through June; the final 
meeting is an awards ceremony in which each girl presents a poster on what she has learned and receives 
a certificate of completion.  The Seattle AWIS budget provides funding for the program.  The Fred 
Hutchinson Cancer Research Center’s Science Education Partnership provides equipment and a place to 
hold meetings. 
 
Past field trips have included hiking along the shorelines of local rivers and streams to view spawning 
salmon and visits to the University of Washington planetarium, biotechnology companies, and the Seattle 
Museum of Flight.  Past hands-on activities have included experiments and demonstrations related to topics 
as diverse as the properties of yeast and its relationship to carbon dioxide, catapult construction and design, 
how earthquakes cause tsunamis; and the use of computer graphics to display comet orbits. 
 
Feedback from the girls and their parents indicates that the GEMS Program is successful.   The girls 
appreciate knowing that other girls share their interests in science.  The parents say that their daughters 
enjoy the opportunity to have fun with science and are inspired by the mentors.  The GEMS Program is 
effective in providing a peer group so that girls who are interested in science do not feel isolated.  Instead 
they receive the message that they can do science and it is socially acceptable to do science. 
 
 

Key Words:  Association for Women in Science, field trips, mentors, scholarships, science outreach 
 
 
CV: 

 
Dr. Frances Solomon is an environmental biologist with a bachelor’s degree in biology from  the University of 
Rochester (Rochester, New York), and a master’s degree in environmental health and Ph.D. in fisheries 
from the University of Washington (Seattle).   She has over 25 years of professional experience in 
environmental agencies and university laboratories, addressing  biological impacts of water pollutants, 
pollution prevention and control, and salmon habitat protection and restoration.  Dr. Solomon enjoys bringing 
her work experience to the classroom.  She teaches  “Impacts of Metals on Aquatic Ecosystems and Human 
Health” at the University of British Columbia and has developed an online version of this course 
(www.edumine.com).  She has taught environmental science courses at Northwest University in Xi’an, China 
and at  the University of Washington.  Dr. Solomon is passionate about encouraging girls and women to 
enter STEM fields.  She serves on the National Board and the Seattle chapter Board of the Association for 
Women in Science (AWIS).  She started and continues to chair a scholarship program for undergraduate 
women in STEM fields.  In 2005, National AWIS selected her as a Fellow for “significant contributions to the 
mission of AWIS by promoting women in science through scholarship, leadership, education, mentoring, 
advocacy, or service.”   
 
 

In order for women to major in STEM fields at university, they need to have become interested in science 

earlier.  In 2002, Seattle AWIS started the Girls in Engineering, Math, and Science (GEMS) program .  The 

GEMS goal is increasing girls’ interest in science through monthly hands-on activities, field trips, and 

discussions with female mentors during the September – June school year.  Approximately 20 students from 

Seattle middle schools participate each year.  The program targets middle schoolers because this is a 

critical age for retaining girls’ interest in science.  GEMS is a science enrichment program for 7th and 8th 

grade girls currently attending a Seattle public school. The goal of the program is to encourage girls to 

maintain, and broaden their interest in science by providing mentoring, hands-on activities, field trips, and 

information pertaining to a variety of scientific fields. 
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STRATEGIES FOR ATTRACTING AND RETAINING WOMEN IN ENGINEERING IN
AUSTRALIA

AUTHOR: Dr. Marlene Kanga FIEAust CPEng

AFFILIATION: Chair, National Committee Women in Engineering and National Vice
President, Communications and Marketing, Engineers Australia

KEY WORDS: women engineering strategies attract support

Women engineers currently represent less than 7% of the engineering workforce in Australia - one of the
lowest participation rates of women across all professions. Ensuring more women join the profession and
remain is vital from a social equity viewpoint and also provides a means to increase excellence and
address the shortage of engineering skills.

In recognition of the need to attract and retain women to the engineering profession, Engineers Australia
declared 2007 the Year of Women in Engineering. The objective of the Year was to increase awareness
amongst the profession, industry and wider community of the role and contribution of women to
engineering and to celebrate their achievements. The vision was to demonstrate that engineering is a
sought after profession that offers a sustainable and fulfilling career for women.

The objectives of the Year of Women in Engineering were:

 To increase awareness and understanding amongst the profession and wider community of the
diversity, competence, influence and passion women have for engineering.

 To promote Engineers Australia as a champion of women’s issues by acknowledging the valuable
and significant contribution women make across all engineering disciplines.

 To promote to girls in high schools the opportunities and long-term career and lifestyle rewards
that engineering offers women.

The focus on women in engineering by a professional engineering association is unique and increased
awareness of the achievements of women engineers within the membership of the professional institution.
It provided an opportunity to educate the profession and others about issues of concern to women
engineers that may be limiting their career progression and preventing other women from entering the
profession.

The key messages for the Year were:

Engineering needs women - Attracting women to engineering will have benefits to the profession and the
wider community

Women are good for engineering - The profession and community will benefit from an inclusive team as
diversity results in better use of talent, increased workplace understanding, enhanced creativity and
increased quality of team problem-solving.

Engineering is good for women - Women complete the picture of engineering. However, for the
profession to be a lifelong career for women, support frameworks and policies for work-life balance and
flexible arrangements are needed.

The world needs women to be Engineers - Women engineers bring health, wealth and safety to the
community and to society.
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Strategies for attracting and retaining women in engineering need to cover the entire career life cycle –
from attracting girls to engineering, encouraging and supporting these students at University and further
support as they enter the profession. In Australia, women engineers tend to leave the profession after
about 10 years, using their skills in other careers. It is crucial to develop policies to retain these women
especially as they start to have families and raise children.

The National Committee for Women in Engineering has developed a program GirlTalk which is designed
to be delivered to school students to inform them about engineering as a career. A successful pilot has
been delivered to more than 600 students, presented by women engineers. This program will be delivered
nationally.

At University, there are Women in Engineering groups that provide support for students. Teaching
methods and curriculum are also important and the National Committee has participated in discussions on
strategies for  female students and has made a submission to the current review on engineering education.

The National Committee for Women in Engineering also has ongoing programs to support women in the
profession. Some of these include national conferences, such as those held during 2007 The Year of
Women in Engineering. More importantly, the National Committee commissioned the development of
materials for workshops specifically for women engineers. These seminars are important for developing
skills for dealing with a male dominated workplace and future leadership among women engineers. These
workshops were delivered nationally in 2007 and will continue in 2008. They include:

 Leading the Change - for women with 5 to 10 years experience
 Managing a Diverse Workforce – for engineering managers
 Women in Leadership Seminars – to encourage women engineers into leadership roles

The workshops are supported by several publications including:

 Engineering A Better Workplace – A Diversity Guide for the Engineering Profession,
 Bridging the Gaps - the Careers Review of Engineering Women and
 Women in Engineering – Stories of Inspiration – showcasing the careers of women engineers

The National Committee also promotes the achievements of women engineers with regular articles in the
Engineers Australia magazine which also discusses issues of interest. Importantly, Engineers Australia
published the list of 25 Influential Women Engineers in October 2007 – providing essential role models for
women engineers everywhere. This will be an ongoing activity and women will also be encourage to
nominate for the top 100 engineers in Australia.

Social networking is important to all women and Women in Engineering Groups in every Division of Engineers
Australia organise these. . These activities attract 100+ attendees for some functions. In particular joint activities
with Young Engineers – badged as “Gen2X – Promoting Gender and Generational Exchange” are important for
younger to interact with mature engineers as role models for their career life cycle. An Eminent Speaker Program,
where a prominent engineer speaks about her career journey is also under development.

We are also supporting the Breast Cancer Awareness campaign through the Purple Boots Campaign which
involves the purchase of purple safety boots.

The National Committee has developed a strategic plan for the coming years.

Our vision is that engineering becomes an inclusive profession which values, supports and celebrates the
contributions of women in the engineering team.
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Our mission is to : 

• Attract women of all ages to engineering careers
• Retain women in engineering
• Support women through their engineering career
• Celebrate the achievements of women in engineering

In particular the National Committee is developing a tool kit for industry on family friendly policies to make it
easier for women to balance their responsibilities between career and family.

The Strategic Plan and information on the National Committee is available from:
www.engineersaustralia.org.au/wie

About the Author

Dr. Marlene Kanga is a Chemical Engineer, specialising in Risk Engineering. She is a Chartered
Professional Engineer and a Fellow of Engineers Australia. Marlene is Director of BT Risk Services which
provides risk engineering and risk management services to organisations in the private and public sector.
She is also a Director of iOmnisicent Pty. Ltd., which has developed intelligent software for security and
related surveillance systems.

Marlene is an enthusiastic advocate for engineering as a career and has been a member of  the Engineers
Australia National Committee for Women In Engineering since 2006. Marlene was Vice Chair of the
National Committee in 2007 and is Chair of the National Committee for Women in Engineering in 2008.
This Committee ran the very successful Year of Women in Engineering 2007. This project won the
President’s Award for Project Excellence and the National Engineering Excellence Awards in Canberra in
November 2007.

Marlene is also a Councillor of Engineers Australia (2008-2009) and National Vice President for
Communications and Marketing (2008).

Marlene is currently a member representative of Engineers Australia at INWES.





















AN INVESTIGATION INTO GENDER INCLUSIVITY IN THE CIVIL ENGINEERING AND 

FORENSIC SCIENCE CURRICULUM  
  
Liza van Zyl, Mary Ayre, Sue Stocking 

University of Glamorgan, Pontypridd, United Kingdom 

  
Abstract: 
 

We report on a project to investigate whether the dramatic differences in female participation in undergraduate 
engineering courses as opposed to forensic science courses can be partially accounted for by differences in the 
gender-inclusivity in the respective courses’ curricula. 

  
Women are still severely under-represented in higher education engineering disciplines in the United Kingdom. 
 Nationally, only 16% of UK engineering students are female, and in the University of Glamorgan’s BSc Civil 
Engineering course only 10% of the students are women across all years of the programme. Nationally there is 
also an imbalance in the mathematical and physical sciences, where about 40% of students are female. In 
marked contrast, the proportion of female students in Glamorgan’s Forensic Science course is 70%.  
  
An inclusive curriculum is recommended as a strategy to improve the retention, progression and success of 

under-represented social and cultural groups, including women students in engineering and the physical 
sciences. Research has shown that teaching in these disciplines tends to be male-oriented, and that some 
women students feel uncomfortable and to some extent excluded, resulting in either withdrawals or 
underachievement. 
A gender-inclusive curriculum aims to include the interests, and cognitive and learning styles, of women in an 
otherwise ‘masculine’ curriculum. Importantly, another outcome of an inclusive curriculum is that all students 
benefit from the greater variety of learning, teaching and assessment methods employed. 
  

The question arises as to whether approaches to the teaching, learning and assessment of Forensic Science 
students at Glamorgan contribute to the success of this course in attracting and retaining female students; and if 
so, to what extent the Forensic Science curriculum reflects the recognised characteristics of a gender-inclusive 
curriculum: a curriculum which acknowledges and incorporates the differing interests and approaches to learning 
between males and females.  
  
This study compares the understanding and practice of a gender-inclusive curriculum in engineering and forensic 
science at Glamorgan. It will identify differences in their curricula which may account for the differences in female 

representation on these courses, and make recommendations for improving gender-inclusivity in the curriculum in 
these disciplines. 
  
This project has two components: The first part of the project investigates the perceptions, understanding and 
practice of gender inclusivity in the civil engineering and forensic science degree programmes at Glamorgan, in 
order to develop insights into the reasons for the dramatically different levels of female participation in these 
courses. The second part of this project will be to implement curriculum development based on our findings: we 
will work with engineering and science staff (whose support we have already enlisted) to enhance gender 

inclusivity in the curriculum of selected courses. Ultimately we hope that a successful pilot project will be followed 
by a roll-out of a full inclusivity review and enhancement across engineering at the University of Glamorgan. 
  
Any project that is able to enhance the participation and retention of women students in engineering is highly 
desirable. However, making the engineering curriculum more inclusive will not benefit just a minority of women 
students. Firstly, a more inclusive curriculum benefits all students because each student, whatever their gender or 
background, is an individual with different strengths and weaknesses, and a more inclusive curriculum has a 
greater variety of different learning, teaching and assessment methods that benefit a greater number of students. 
Research has shown that increasing the gender inclusivity of engineering and science curricula benefits all the 

students on the courses, not just the women. Secondly, engineers are required to operate in an increasingly 
multicultural world and employers require us to provide graduates who are comfortable and capable of working 
with people of a great multitude of backgrounds. Enhancing gender inclusivity in the curriculum is a big step 
towards this goal, because it exposes students to an alternative cultural context to the dominant culture of 
engineering and enables them to broaden their horizons. 
  

Keywords: curriculum; gender inclusivity; civil engineering; forensic science 
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Dr Liza van Zyl is the Inclusive Curriculum Officer at the University of Glamorgan. She has a strong interest in 
researching and developing good practice in increasing the participation of groups traditionally under-represented 



in Higher Education, including the under-representation of women in science and engineering. Her remit as 
Inclusive Curriculum Officer is developing good practice in learning, teaching and assessment with a focus on 
inclusivity, and this project is very much a part of that remit. She has a proven track record of peer-reviewed 
published research in the field of Astrophysics. 
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Promoting the girls participation in science and technology education 

A the beginning of the 21st century, the control of science and 
technology is the prerequisite to ensure a lasting develop-
ment. We should here recognize the essential role of women 
in development through education, in particular by supporting 
the blossoming of the girls’ talents by a scientific and techno-
logical education of quality. To reassess the importance of the 
education of girls, it is to prepare the future with more opti-
mism. George Hardy wrote in 1913 : "a boy at the school is a 
gained unit but a girl at the school, is a unit multiplied by the 
number of children she will have". The education of the girls 
does not benefit only to the girls but to the whole family and to 
the community, in large.  It contributes to the development the 
nation 

But also UNESCO through its project 2000 + invested much for 
the promotion of the scientific and technical education of girls 
in Africa and helped to create the African network of the scien-
tific women and engineers . 

We organised several national and international actions in 
Senegal and in different countries in Africa. I would quote 
some of them : 

With the Pathfinder Foundation of Doctor Cheick Modibo 
DIARRA, we  organize since 8 years the “excellence camps” 
in sciences for the african girls 

With the Word-Links project in collaboration with FEMSA 
(Femal Education in Mathematics and Science in Africa), 
we organized a cyber scientific camp for the 40 best 
girls who have the Secondary education certicate of 
Senegal. These girls are sponsored by Her Excellence 
Mrs Viviane Wade, wife of President of Senegal. The 
camp was held during two weeks in  September 2001 in 
Goree Ireland. 

With the Ministry of Education in partnership with FAWE 
(Forum For African Women Educationalist) we organized a 
Camp of Excellence for 70 girls of Senegal, Mali, Burkina 
Faso and Cameroun. 

With the FAWE we organized a camp of excellence for 
these 100 stock exchange. 

The Summer camp of Excellence in Science, Mathematics and 
Technology  for young african girls  
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In order to cultivate an enduring culture of excellence in schools across the continent of Af-
rica : 

We organize every year for the Pathfinder Foundation of Doctor Check Modibo Diarra a 
summer camps for young girls who have distinguished themselves in their respective coun-
try in a field of science. “Excellence camps" for older secondary school pupils studying sci-
ence. It's a way to motivate them, give them a chance to acquire extra knowledge and to 
give the best of them a shot at getting into the world's most prestigious universities. The 
camps are held in summer and last three weeks. Since 2000, we've held them in a member-
country of the West African Economic and Monetary Union (Benin, Burkina Faso, Côte 
d'Ivoire, Guinea-Bissau, Mali, Niger, Senegal, Togo) , Mauritania, Guinea 

The first Camp was held during August 2000 in Mali. During that time they attended mathe-
matics, physics, biology, and computer science classes. This first experience showed the 
organizers how such Camps could be used as powerful tools for regional and continental 
integration of Africa.  

During the subsequent Camps, held in 2001 in Dakar (Senegal); 2002 in Yamoussoukro 
(Côte d’Ivoire) 2003 in Rabat (Morocco), 2004 in Goree Island (Senegal) ,2005 in Ouaga-
dougou (Burkina Faso) ,2006 in Niamey (Niger) and 2007 in Porto-Novo 40 girls from 11 
countries met for 21 days to study mathematics, biology, computer literacy, physics, and 
leadership.  

The venue of the Camp rotates between the countries that elect for their students to partici-
pate in them.  

 These students are of the 11th grade level and will be trained to succeed their last year of 
high school with grades that afford them admission into the best universities in the 
world.  The Foundation signed Memoranda of Understanding with the department of educa-
tion of the concerned countries in order to choose the best girls in science and also to se-
cure scholarships for the graduates of the Foundation Summer Camps. They also have to 
choose the best teachers in scientist fields.  

Presentation of “The camps of Excellence in Science 
and Mathematics for Young Girls” 
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Context and objectives 



1 –Speeches of the President of the Pathfinder Foundation , The representives of the country 

and the representative of the girls. 

 

 

2 –The opening ceremony is finished at every time by a cocktail offer  to the participants and 

to the guests, in one of the hotels of the town.   

 

 

 

 
 
 
 
 

The opening ceremonies of the camp 
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The school activities unfolded  during the whole camp, and allowed the girls to reinforce 
their capacities in important chapters for the class of final one in order to be better armies in 
their preparation for the Baccalaureate.  They were trained in Mathematics, Physics and 
other. And they always had to do homework on each pattern. 

Sequences of the camps 
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The girls visited some scientist and tourist sites of the country and after the visit they had to 
do a summary of they had seen. 

The recreational Activities 



The debates have as principal objective to give rise to the interest of the girls for the sciences 
and the technology. The lectures are animated by scientific women or women having a defi-
nite leadership.   

At every lunch and dinner  we invited scientist women who did a communication on their de-
gree course. We aim to show to the girls that they can succeed in their studies even if they 
are girls and meet many problem of discrimination. So these women also try to explain how 
they alloy their professional and social activities, for example doctor and mother. After  they 
allowed the girls to ask them some questions.   

The launches and dinner debates 
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The proposed activities of the camp was mostly inspired by the subject of the camp :  Water, 
women problems and allowed the blooming of the girls in a friendly mood.   

 

 

The subjects of studies 
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The subjects of studies (suite) 



Every delegation presents his country.  That was the occasion for the girls to carry the held 
traditional of the country of origin, to sing the national hymn of his country, to exchange with 
the others and show us their customs 

An evening presentation of the countries of the taking part. 
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Other activites : 

On each country we have visited, local cultural groups as musicians were invited  

 

The cultural evenings  



The birthday is a family party.  Those taking part to the camp who were born in August will 
not be able to celebrate them anniversary in their country or family.  So The new family cre-
ated by the camp offers then a framework in favor of this party. We share cakes and dance all 
the evening. 

 

 

The evenings birthdays  
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The national party of the countries of which certain participants are native that coincides with 
the period of the camp is marked in a manner very special at the level of the restoration, mu-
sical organization or of another manner.  This year this is the welcome country of the camp, 
the Ivory Coast Republic that the girls of the camp had the honor to celebrate.   

 

 

Evening « National Party »  



The end of the camp is a very emotional moment  because the girls had spent three weeks 
together, sharing foods, beds, cultural experiences and visiting the country and whenever 
the camps ends, they all have difficulties to get back home. They cried and refused to go at 
the airport to take he plane. But we explained them that this moment is only the end of the 
camp but it can also be the beginning of the new friendships between them and they only 
have to phone, write email or visit each other. That’s why they all get an address book with 
the phone numbers, email and other information of each member of the camp so that they 
will be able to keep up their friendship in the present. In the future, they will be a way of re-
gional integration when they will be doctor, minister, engineer because if one Senegalese 
engineer will need to go to Lome to discuss about a local project she will call or mail her 
Togolese friend so they will work together. 

 

The End of the Camps 
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The closing ceremony 



 

 

Productions of the young girls 

The News paper of the summer camp produiced by the girls 



 

 

Productions of the young girls (suite) 

Adress book of the summer camp 
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GENDER BIAS IN TIME ORGANISATION OF SCIENTIFIC WORK 
 

Maria Caprile, Núria Vallès, Jordi Potrony and Diego Herrera 

CIREM Foundation 
 
 
 
Abstract: 

 
This study aimed to identify specific processes that can help us to understand why women have less 

access than their male colleagues to positions of responsibility and management, and how certain men 

and women who do not fit the supposedly "neutral" scientific model are discriminated against in scientific 

work. This article explores cultural and structural processes operating across life-cycle in daily scientific 

work, which hinder the presence of women in science and sustain gender biases in the scientific work.  

The case studies clearly show that the regulations on use of time, both from the daily point of view and 

over the life-cycle, help to maintain gender inequality in the organisation of scientific work. From this 

perspective, it is concluded that the supposed gender neutrality in organising working time in science and 

the definition of scientific excellence throughout the life-cycle are subtle forms of discrimination towards 

women and femininity in science.  

 

The ideal of objectivity and neutrality traditionally associated with the scientific method conceals a variety 

of power relationships that condition the organisation and daily dynamics of scientific work. These 

relationships are built on a specific masculine model of "doing" science that discriminates against women 

and against perspectives that diverge from this model  

 

From this perspective, our objective was to identify the subtle processes and mechanisms that operate 

every day in scientific work and that help to maintain gender inequality in science. We carried out a set of 

case studies in institutions in a range of European countries dedicated to scientific and technical research, 

including an in-depth analysis of the formal and informal working organisation, the processes that sustain 

gendered division in scientific work and the construction of “femininity” and “masculinity” in science. 

 

The organisation of working time in institutions dedicated to scientific-technical activity conditions the 

working dynamics and professional careers of men and women and the personal professional strategies 

that they adopt. The organisational contexts that prioritise scientific-technical working time over any other 

activity and that deny any relationship between professional life and personal/family life are especially 

prejudicial to the professional career of women. On the other hand, those institutions with time 

organisation based more on criteria of balancing professional life and personal/family life, which do not 

identify scientific-technical work with exclusive dedication, are less prejudicial to the professional career of 

women and help to create more equitable work dynamics. 

 

Institutions in which there is some kind of measure or programme for work/life balance, whether formal or 

informal, enable women to manage and organise their time and make domestic work more visible, but do 

not contribute to a greater equity between men and women in scientific-technical work. The traditional 

sexual division of work and the unequal organisation and management of time between men and women 

is also applied in scientific-technical work. The work/life balance measures proposed by institutions are 

only taken up by women, not by the majority of men. This helps to perpetuate the traditional assignment of 



roles between men and women and to associate domestic work and caring responsibilities more with 

women than with men.  

 

In spite of the great differences between the forms of organisation and their consequences on the work 

dynamics and professional careers of men and women, to a greater or lesser extent the institutions 

analysed based their time organisation on the belief that the more hours one is at work, the better. Long 

working days were assumed to be positive and highly valued and implicitly include the stereotype that 

someone who is dedicated to scientific work must give up their personal and family life.  

 

Nevertheless, the stereotype of "good scientists" as persons who give up their personal and family life and 

dedicate themselves fully to scientific work is contradictory. Scientific working time also includes time for 

socialising, personal relationships and creating identity connections. Family life and domestic activities 

penalise the professional career but in order to integrate in the organisation of work and obtain 

opportunities for promotion one must integrate personal and professional life. Working in certain 

institutions that are dedicated to scientific-technical investigation often becomes a modus vivendi, the 

barrier between working time and personal relationship time blurs, and in many cases this explains the 

very long working hours.  

 

This dynamics particularly prejudices women (and also certain men), since as a result of their traditional 

role as carers, they do not have the same amount of time as men to be at the place of work. Faced with 

this situation, we can identify two ideal professional strategies that women scientists adopt: a more 

traditional strategy, associated with the masculine model of doing science, and a strategy that involves 

greater reconciliation of professional and personal/family life. These two strategies are seen alternating 

throughout the life-cycle of women scientists, but the adoption of the second strategy is often more a 

discursive question than a matter of fact.  

 

Finally, the scientific model of excellence is contradictory. The professional career of research staff, their 

personal strategies and their professional level of success are completely interrelated with a model that is 

based on traditional masculine values and that tends to reward those "ways of doing things" and the career 

paths that the most fit these values (meritocracy, an uninterrupted career, prioritising professional life over 

any other kind of activity, long working hours, participating in complimentary activities, high productivity, 

etc.). However, the use of time related to scientific work implies integration of personal life and social 

relationships in working time. Furthermore, the more senior a person's scientific career, the less scientific 

work is involved in their role. Scientific excellence is therefore a contradictory construction, open to many 

processes of change that integrate new uses of time and appreciation of the scientific career path.  

 
Keywords: gender inequality in science, scientific work organisation, organisation of time, professional 
strategies, gendered construction of scientific excellence 
 

CV: 
 
Researcher for the CIREM Foundation since 1993 on research projects related to gender, the labour 
market, employment policies and labour relations and women in science. Co-ordinator of several national 
and european research projects on women in science and women in the labour market 
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STRATEGIES FOR EQUAL OPPORTUNITIES FOR FEMALE ENGINEERS IN GERMANY 

 

Prof. Dr. Susanne Ihsen VDI1, Anna Buschmeyer M.A.1, Prof. Dr.-Ing. Burghilde 
Wieneke-Toutaoui VDI2, 

1Technische Universität München, Gender Studies in Science and Engineering 

2Vice President of TFH Berlin – University of Applied Sciences 
 
 
Abstract 
 
Activities to increase the number of women engineers can be traced back for some decades, but the actual 

numbers of female university students and women working in the engineering profession are not yet satisfying. 
From industry’s and universities’ point of view the situation is dramatic: strong economic growth and demographic 
change require more well qualified engineers, while the number of female freshmen has not grown as it could be 
expected. This leads to companies searching for female engineers as well as older ones and other groups that 
have often not been recognized before. 
 
At the same time a globalizing world industry feels compelled to include the female perspective into product and 
process development. This diversity is seen as a necessity to survive in competition for better customer 

satisfaction. But the engineering profession with its high reputation in Germany is strongly linked to young male 
employees, long working hours and a housewife backing up at home, thus by far not satisfying for all groups of 
(possible) engineers. 
 
The authors see three pillars for changing the situation towards equal opportunities in engineering. The following 
take place at Technische Universität München (TUM) or University of Applied Sciences in Berlin (TFH). The 
pillars are: Motivate girls to go into the technical field, change working conditions to allow women and men the 
same chances of a career, and support awareness building through more gender research. 

 
1. Evaluate projects to motivate girls for technical subjects 
Most famous is Girls’ Day, a day when once a year parents can take their daughters into their working fields and 
open especially the technical field for them. Up to now more than 600.000 girls have experienced these days. 
Gender Studies in Science Engineering (at TUM) is now evaluating different kinds of motivating projects. 
 
“München Mädchen Technik Tag” 
A recent project tries to find the whereabouts of women, who took part in the first “München Mädchen Technik 

Tag” (Munich Girls’ Technical Day) at TUM in 1990. More than 350 parents of the first participants were asked 
about the educational paths of their daughters and their integration into the working life. The results show the 
success of such a program. 52% of the women have started to study engineering, natural sciences, or 
informatics. More than 15% of the women are working as engineers today. 
 
“Spurensuche” (“Seeking traces”) 
In late 2007 Gender Studies in Engineering started a new project in coordination with eight other technical 
universities in Germany. In this project students of STEM will be asked about their experiences in their first 

semesters and about their decision for such a study program. The research will be based on questionnaires of 
several hundred students. This project aims at finding out about the decision process and the influence of 
motivating projects. 
 
2. Changing Working Conditions 
Gender Studies at TUM is doing research about the work-life-balance for engineers. Therefore, we asked 
students and engineers as well as engineering companies about their experiences, fears and wishes concerning 
family and career development. Interesting first results show that the wishes, especially of male engineers who 
want to reach a leading position, and the opportunities they find in engineering work fields differ a lot. Young 

professionals want to combine time for their family with career options. The study shows that for those who want 
to combine family and career it is easier to negotiate about part time work, when a leading position is already 
reached, rather than when they are at a starting position. 
 
TUM was very successful in the German Excellence Initiative, which led to extra funding for gender issues. With 
this money several initiatives are introduced giving resources to faculties with new ideas to increase the number 
of female students, scientists and professors. Furthermore, parents will get better opportunities to combine work 
and family, for example through a rising number of child care facilities. Additionally TUM has been awarded the 

audit “family-friendly university” of the Audit Foundation. 
 
TFH has a unique system to enable work-life balance for all employees: Since 2007 all employees can schedule 
their duties absolutely flexible in accordance with their teams. After some initial quarrels this system works now 
with high acceptance within the university. Additionally, TFH has child care opportunities closest to the campus. 
Family friendliness for employees and students is of highest concern at all levels of administration. 



 
3. Gender in teaching and learning 
At both universities, TUM and TFH, special Gender Professorships were introduced. In Munich Gender Studies in 

Science and Engineering is a professorship that is filled by a sociologist working in the faculty for electrical 
engineering and information technology. This leads to interdisciplinary research and teaching, where students of 
electrical engineering learn about changes in the engineering profession and where technical research is 
combined with new aspects about gender and diversity. 
 
TFH offers engineering study courses exclusively and therefore needs professorships in engineering. As the 
number of female professionals in these topics is low and the number of female scientists who combine gender 
and technology topics in their scientific careers is even smaller TFH decided to offer a program for those 

scientists who are willing to integrate gender aspects into their teaching and research at TFH. For this purpose 
TFH gives additional funds to these professors to support the training on gender issues in their respective areas 
of technology. The program has shown interesting results and is meanwhile well recognized. 
 
Perspectives 
To achieve the goal of equal participation and equal chances of women in the engineering profession changes 
are necessary in academia, industry and society. Changing working conditions, better child care facilities, equal 
promotion and more research on gender in the technical field will lead to a changed professional image and 

easier access for diverse groups to the technical field. Motivating projects are supposed to raise the number of 
women interested in technical subjects and are now evaluated. The German Federal Government has started a 
so called “Talentschmiede” a project to find new talents, who will support the German labour market. TUM and 
TFH Berlin are taking place in this project with scientific research. 

 

 

Keywords: Gender, Diversity, Work-Life-Balance, Motivation Projects 
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"STRATEGIES FOR MOBILIZING AND EMPOWERING WOMEN SCIENTISTS 
AND ENGINEERS IN EASTERN EUROPE: 

THE INWES REGIONAL SYMPOSIUM, POLAND 2007" 
 

Anna Szemik-Hojniak 
Faculty of Chemistry University of Wroclaw, 
Joliot-Curie 14 str; 50-383 Wroclaw, Poland 

e-mail: anias@wchuwr.pl 
 

 

Women make up more than 50% of scientific population in East Europe and Russia.  

Thus, they constitute a critical factor in development, especially because of their demographic 

strength. Difficulties in advancements of science, scientific research and academics in East 

Europe means an inadmissible misuse of human resources. Although some of  women have 

achieved academic knowledge, most of them do not hold decision-making positions due to 

lack of confidence, discrimination and the lack of leadership training. The lack of gender 

discussions in that area causes that highly skilled workforce is not completely involved into 

economic growth what in a fact would help to bring about sustainable development in still 

developing countries of East Europe and Russia. Participation of women in this development 

by contributing to technological advancement, industrial and economic growth,  which is 

greatly needed during this century, may be achieved through academic knowledge and social 

empowerment.  

Another important argument in favor of discussing all women in science related issues 

and in organizing of  international meeting in East Europe (Poland) was the growth of 

migration processes in the European science, stimulating also the mobility of East European 

and Russian women-researchers. The symposium objectives had been chosen to respond to 

above problems and those related to the retention of women in careers in STEM fields. They 

were the following ones: 

1. Create a forum for general reflections on gender and science and an opportunity to 

share and learn from successful strategies and programs implemented in developed 

countries in removing obstacles to the participation of women in Science, Technology, 

Engineering, and Mathematics (STEM) careers. 

2. Identify strategies to make these fields more inclusive of diversity.  

3. Bring participants together from various economies (developed, developing, countries 

in transition) to provide an international perspective on issues and challenges as some 

of these vary  by region. 



4. Discuss the culture of science and technology and potential biases and obstacles for 

women to progress into decision-making roles. 

5. Discuss the issue of balancing career and family responsibilities.  

Symposium was organized by the University of Wroclaw in close cooperation with 

INWES and it was funded by the Polish Ministry for Science and Education and Canadian 

International Development Agency (CIDA).  

More than 70 women scientists and engineers from 22 countries participated in this 

Symposium. Those were women of East Europe and  Russia, some of  the USA, Canada, Asia 

and Africa. The  expert speakers and panelists including members of the INWES Board and 

Polish and Russian women selected for their expertise were invited. Symposium in Poland 

was  predicted as a one-time event that was expected to produce long-term outcomes of 

collaboration and networking.  

Participants discussed the issues on balancing career and family, professional development, 

carreer progression and recognition of their work. Several attendees spoke of their own 

experience and many contributed to finding solutions to the issues. Polish universities 

decision-makers and administrators such as rectors, vice-rectors and deans were involved in 

panel discussion on how to promote gender equality in their universities. Women saw a 

variety of models on how to balance family and career. Issues related to the culture of science 

and how to eliminate potential biases in hiring, promotion, awards, prizes, were also 

discussed. The final aspect was for local and regional networks to be created at the meeting 

and afterwards. This is currently happening in Bulgaria and Zambia. Several other 

participants joined the network and will continue to communicate with each other.  

Recommendations after Symposium in Poland suggest : 

Create responsible policies for education and research that promotes the female 

             potential in the sciences. 

Increase the mobility of scientists in all of Europe. 

 Integrate the scientific canon to improve the communication between scientists 

             and engineers, for women and men. 

Integrate the  East European and Russian women in the European science. 

Increase the proportion of women scientists  from Eastern Europe with respect to 

             international positions on gender equality.

Foster the start-up of local and regional networks. 



The Local Organising Committee  received Letters of  Congratulation from Secretary of State 

of Polish Ministry of Science and Education  (prof. K.Kurzyd owski) and from Mr Johannes 

Klumpers-European Commission, Research Directorate-General; Directorate L-Science, 

economy and society; Scientific culture and gender issues. 

The Symposium was a resounding success and has provided capacity building for 

women in science in Eastern Europe and Russia. Many of the CIDA-funded attendees are now 

communicating with each other and with INWES. African delegates attended the INWES 

Board meetings which was providing additional training and exposed them to best practices to 

take back to their country.  
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NEW OPPORTUNITIES AND NEW CHALLENGES FOR WOMEN ENGINEERS AND 

SCIENTISTS IN THE SOCIETY UNDER TRANSITION  - THE CASE OF POLAND. 

 
Marcelina Zuber,  

 PhD, Institute of Sociology, University of Wroc aw, Poland 

 
 
Abstract: 

Polish society has changed  significantly  during the last eighteen years of economic transformation. Some  

aspects of those changes are be beneficial for women scientists and engineers. Others create serious  obstacles 
for women-specialists in STEM. The goal of my paper will be to present those opportunities and obstacles:  old  
(resulting  from the former socio-political system combined with  traditional cultural norms and values) and new 
(resulting from the exigencies of  free-market economy accompanied by  changes of definitions of social roles). 
The impact of  the previous  and actual educational systems  will be also examined. 

 
Among the opportunities for women scientists and engineers in Poland I would like to elaborate on the 

following:   

 
a) new opportunities for women scientists and  engineers  created by the very fact of  transition  from the 

centrally planned economy to the free-market oriented one:  competition is growing and companies look for  more  
and more innovative solutions and thus the need for scientists and engineers, women and men is growing. 

b) new  opportunities offered by the transformation of the economy in  Poland into the  knowledge-based one, 
thus  enhancing   job and career opportunities for the specialists in STEM  

c) new opportunities resulting  from the migration of  Poles (mostly young, well educated, males, specialists 
in STEM) to the  EU countries  making  the need for scientists and  engineers, female scientists and egineers 

included  more urgent.   
 
Among the obstacles to girls and  women  who want to specialize in STEM in Poland I would like to 

concentrate on the following factors: 
 
a) the role of cultural values (traditional  collectivism of  Polish culture confronted with  individualism) and 

cultural myths ( e.g. the myth of  Mother - Pole) 
b) the impact of socialization patterns, depending on micro and macro-structural factors   
c) traditional  gender roles and convergent communication styles  transmitted by various educational 

institutions 
d) lack of interest in science and technology  among girls and young women resulting from socialization 

processes within the family and other institutions 
My goal in this paper will be also to examine  the impact  of transition of the educational  system in 

Poland on the situation of  female students interested in STEM in Poland, for example: 
 
a) the role of mathematics, physics, chemistry etc in educational paths of young people  
b) the opportunities to acquire practical technical and technological  skills  necessary for success in STEM 

c) criteria  applied  during the processes of selection for universities,  evaluation criteria applied at the 
university 

d) criteria used in selecting Ph D  students in  STEM;  situation of doctoral students in STEM in Poland.  
 
 
Keywords: Socio-economic tansformation, structural factors, culture, socialization, cultural impact, educational 
system 
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FROM AN IDEA TO A PATENT 

 

Marianne von Rauch 
European Patent Office 

 
Abstract: 
 
Patent system 
To explain patents and their use, I would like to tell a story. 
Once upon a time a man had a glorious idea to construct a chair with 3 legs only. This chair would never again 
waggle due to physic law. So he worked on a prototype and after a while he got a stable one, having one leg in 
the middle on the front and two on the back side. But he didn't tell anyone what he's doing all the time in his shop. 

Some of his friends and family got curious and used all kinds of pretext to come into the shop. He got furious, and 
hid himself inside his shop, put on a perfect alarm system. His only social event remained to go to the local bar 
Saturdays. Of course everyone got drunk and he was telling most of his finding there. After years and years to 
building prototypes he finally constructed a chair with 3 legs. He dreamed of becoming rich, getting a patent and 
starting a business and therefore he demanded a patent. Of course his dreams cracked.  
If he would have been a woman, she would have had the 3 leg chair idea too, she would have built a prototype 
too. But hers would have two legs in the front and one at the back otherwise no lady with a skirt could sit in on 
decently. She would draw different 3 leg chair models and then she would make a survey about the needs. In a 

next step, she would further search on the internet about furniture and would find out that after more than 500 
years of sitting, people had already found all kind of chairs with nay number of legs. Maybe she would direct her 
attention on designing chairs either for people with specials needs or simply being cool. Before demanding a 
patent she would inform about patents. 
What is a patent?  
In fact, the owner of a patent has the right to produce and use his invention if he fulfils all the other national laws 
and regulations. He can prevent others to use his invention commercially. The state gives him such monopole for 
up to 20 years in return of a disclosure of his invention. 

Coming back to our example of the 3 leg chair, it has to be new, including an inventive step and being industrial 
applicable. Our inventor will describe it thoroughly, may include one or more figures and at least one claim, which 
is necessary to demand the size of requested protection. 
Any patent application has to have a "technical character", therefore discoveries (as deciphering the genome), 
mathematical methods, scientific theories (as relativity theory), computer programs, diagnostic methods, 
treatments for humans, business methods or pant or animal varieties.  
Where demanding a patent?  
If our inventor has created this 3 leg chair, he can ask for a patent at one of the patent offices. In our example the 
inventor is living in Lille (France), he knows that Belgium, Netherlands, United Kingdom and Germany are not far 

away. So he might want a larger protection than merely in France and choose directly a European patent. It will 
cost more money than a national one but he could decide up to 34 European states, including Turkey, which are 
member states of the European Patent Office (EPO) while having only one patent application in one language 
and following one procedure. He will get a search report and an examination of his application.  
What does the EPO do? 
For the search report an examiner will look in a database containing ~60 million patent documents for prior art. 
Hereby, it is evaluated if the invention has already been published. All available prior art with a quoting about its 
pertinence will be published together with the patent application after 18 months. In a second step, a substantive 

examination will be done which might lead to amended claims, being new and inventive. After an opposition 
period, wherein a concurrent could complain against the patent, the granted patent will dissociate a bundle of 
national patents.  
What are the advantages of patents? 
Patents help to advance technology, help to launch new products or processes, increase the market share, 
recover research and development (R&D) investments and safeguard R&D results.  
Back to our story, the man committed some of the so called "seven deadly sins of an inventor". First of all, he tried 
for years to build his chair without informing himself about the existing chairs. Therefore he was some 100 years 

too late. Than, he didn't study the needs of the market, his 3 leg chair is not easy to sell for office chairs. Job 
security law interdicts 3 leg chairs for most of the jobs. On top, he tried to keep his invention secret, so that 
everyone became curious to see it. A "bad" person could have filed an application in the meantime. But on the 
other hand, he talked very openly about his chair in the bar, so spoiling his secret. This has the same effect. And 
finally he thought that a 3 leg chair could make him very, very rich. And he wants too much money for his idea. 
Maybe he could have had more success with his perfect alarm system instead of the 3 leg chair.  
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Abstract: 
 
During the last years the significance of start-ups as an essential instrument of economic policy has steadily 
increased in Austria. It is widely agreed that a high density of newly founded enterprises has positive effects on the 
competitive position as well as the innovative capacity of the country and accelerates technological change. The 
growing interest in start-ups can also be seen in the increasing number of empirical research focussing on different 
aspects of foundation. Most of them did not include gender-specific questions; moreover entrepreneurship or the 
foundation of a company is still often seen as “gender-neutral”. Different from the United States or Germany research 

on female entrepreneurs has not a long tradition in Austria, but recent studies (e.g. Schwarz/Grieshuber, 2003; Heckl 
et al., 2005) increasingly address gender-related issues as well as women and entrepreneurship. 
 
Those studies, highlighting not only the density of female start-ups but also characteristics, motives and attitudes of 
women towards the formation of a company, provided similar results as in other countries: They indicated a 
distinctive gender-gap concerning the amount of start-ups, the sector and line of business as well as the number of 
applicants for financial support. However, no specific survey has yet been done on the high-tech-sector. The paper 
focuses on this specific sub-sector and aims at describing not only the situation in Austria but furthermore discusses 
different approaches (“best principles”) in fostering female entrepreneurship in research and technology. 

 
Compared to other countries the share of female start-ups in general, and especially in the research and technology 
field, is rather low in Austria. The reasons for these findings are various and often add to each other. The small 
amount of potential female start-ups as well as the lower density of women setting-up a new business form sort of 
“double barriers”: Women are not only underrepresented in technical and engineering studies/educations but they 
are to a lesser extent than corresponding to their formal qualification level employed in research and/or technology-
intense firms (=potential founders). At the same time they do not have access to networks or resources, which are 
an important prerequisite for success, especially in starting a new business (=decreases motivation and density). 

According to Bourdieu (1983) not only economic (i.e. financial resources) but more over social (e.g. contacts) and 
cultural capital (e.g. identification with a certain working culture) is necessary for being successful. 
 
Therefore detailed information on parameters, influencing the individual decision to start a new business, have to be 
identified and analysed according to their gender-specific impact. Moreover the initial situation of women and men 
with respect to economic, social and cultural capital hast to be taken into account. The paper summarizes results 
from different studies concerned with the number of (potential) female start-ups in research and technology, their 
endowments and motivation for high-tech-start-ups as well as barriers for women (e.g. access to financial capital, 

networks, grants etc.). A special attention is drawn on barriers stemming from the research and technology-intense 
field itself, as for example working conditions or working culture. It further highlights characteristics of female 
founders in Austria, in general and for the research and technology sector, and discusses structural framework-
conditions as well as specific needs of women.  
 
Based on these empirical results different “problem fields” for female start-ups can be identified. Simplified they can 
be divided into five core areas: education, occupational position, financial resources, reconciliation of work and 
private life, perception of the self/perception of the others. Depending on the stage of the foundation process they 

can vary in impact, scope and importance. 
 
Now, a policy aiming at a higher rate of female founders in research and technology has to tackle those different 
problem areas, but the main questions are which ones to address first and with which intensity? In the context of an 
analysis of international good-practice models for supporting female start-ups best principles have been elaborated. 
They can be also seen as essential prerequisites to turn start-ups in research and technology into an interesting 
career alternative for highly qualified women. Although very general at first sight, they can be taken as a guideline for 
politics in order to step-by-step increase the attractiveness of entrepreneurship for women by providing specific 
support according to their different situations and needs. The authors want to put these principles up for discussion 

and make no claim to be complete, but one might see them as a starting point. 
 
Keywords: female start-ups in research and technology, Austria, gender-gap, motives and barriers, good practice, 
best principles 
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Abstract: 

 
During the last century considerable changes took a place in educational sector of the Ukrainian economy. 
Namely, if to compare the beginnings of XX and XXI centuries, we will see the following. Yet 100 years ago the 
Ukrainian girls did not have an access to higher education and only somebody from them have obtained it in the 
European universities.  Without exaggeration we can say that the system of education and its achievements at 

this level were the most extraordinary accomplishments of the former Soviet Union. 
 
In 2007 about 2,700,000 citizens (of which 54 % are females) were students of 966 higher educational 
institutions. Beginning in 1991, there has been an increase in the number of post-graduate students (13,600 in 
1991 and 25,000 in 2007). Although the total number of scientists has decreased during this period because of a 
“brain drain” both outside and inside Ukraine, the number of Doctors and Candidates of Sciences has been 
slowly increasing. A greater fraction of those taking science and engineering degrees during this period were 
women: 54% of graduate students, 54% of Candidates of Science, 27% of Doctors of Science, and 10% of 

members of Academies of Sciences. For comparison, 10 years ago, in 1996, these indicators were: 30% of 
Candidates of Science, 14% of Doctors of Science. 
But there is some imbalance as regarding area of research, for example, the percent of women working in Phys. 
and Math., and Technical sciences and having scientific degrees is the following: 20-30% of Candidates of 
Science, 6-10% of Doctors of Science 
The policy of our nongovernmental organization in question to attract girls onto S&E is to make concrete steps 
and to follow women-leaders examples. So,  what we did and do: 

• Lecturing in schools and lyceums; demonstrating equal opportunities to get scientific career; books and 

advertising cinemas about famous Ukrainian and foreign women-scientists; 

• Annual calendars “Great Ukrainian Women in Science, Education, Engineering”, books as «History of 

the Kyiv Higher womanish courses», «Role of Woman in S&E», «Gender relations in science» etc.; 

• Encyclopedic issue “Women-scientists and engineers in Kyiv”;  

• Initiative to establish academic Scientific Award by Antonina Prihot’ko (nuclear physics and energetic) in 
the  National Academy of Sciences of Ukraine; 

• Organization of school of leadership for women-researcher and girls-students as well as the issue of 

bulletin “Basic rules of preparation and writing of scientific projects. Funds and programs which support 
women-scientists. Advices to the leaders”. Conducting series of seminars «Gender studies and scientific 
educational policy».  

• Initiating and implementation of project «Development of suggestions to the State program of assistance 

for women-scientists as to return to scientific activity after an interruption on the care of children». 
Organization of “:School of Young Scientist” and conferences for young scientists in various research 
area with financial support of participation of girls-students; 

• International conferences «Women in Science and Education: Past, Present, Future” and “Gender 

Component in the Structure of Higher Technical Education and Natural Science” (every even year, the 
next will be in 2008, October). 
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Abstract: 
 
Having a balance between work and personal life is a great blessing in today’s frenetic life style. 
Unfortunately, most of the working individuals, both men and women, are facing the dilemma of making 
unhealthy life choices. Spending more time at work leads to missing important aspects in personal life such 

as family, friends, personal care and interests, while investing time for meeting the challenges of personal 
life, can make concentrating on the job more difficult.  These factors are the root cause of stress and 
disharmony in life. 
  
Over the past few decades, a substantial increase in demand of longer working hours has been observed. 
There was a time when there were clear boundaries between work and life at home but with the changing 
world, these boundaries have become vague for most of the working men and women. A few important 
reasons of this situation are globalization, advancement in information technology, financial needs, 

employer‘s expectations and increasing competition at work places.  
 
Men and women are the pillars of our society. Though, both of these genders have inherent differences in 
physique, temperament and responsibilities defined by nature but to meet the financial and personal 
challenges in today’s world, they are working together, shoulder to shoulder, in all professions of life. 
Women are making their mark in science, technology, engineering and mathematics, hence proving that 
they are no less in potential and talent than men.  
 

We must realize that women have to bear some additional stress while working because single women in 
general and married women in particular have to look after their families and home affairs besides their 
required input at workplace. A married woman has the added responsibilities of child bearing, children 
upbringing, taking care of the elderly at home, cooking, cleaning and other house hold chores. With the man 
working extra hours, the woman of the house at times has to play the role of a father as well.  Nearly, all 
over the world, it is assumed that a woman has to perform these tasks besides their professional obligations. 
This culture is more prevalent in Asia, especially South East Asia.  
 

With the passage of time, the number of women in STEM education is increasing but not all of them are able 
to pursue STEM careers. There are numerous reasons behind this, a few of which have been discussed 
earlier. More over many women do not get permission from their families (in South East Asia) and at times 
availability of fewer opportunities due to gender biased employers can also become hurdle in career 
development. Nearly all women who pursue their careers in STEM encounter work-life balance problems.   
 
Long working hours and job demands complicate a woman’s work and home life affecting home affairs, child 
care and even sexual relationships. Sometimes a woman must decide either to carry on with career or 

family. Concentration on career can deny her the rights of finding a life partner, enjoying her children, family 
affairs and personal health care.  On the other hand if she takes some time off  from work then it becomes 
very difficult for her to reenter into her relevant industry, because of the competition, advancement in 
technology at a fast pace and attitude of employers who think that she is not fully committed with her job. 
And if she does find a position, it may be a lower one with lesser pay. 
 
To facilitate women in STEM and even other fields of life, many organizations have been actively involved in 
devising policies and procedures in the recent years. Such facilitations include reduced working hours, 
remote working options, career breaks, maternity leaves, and child-day care centers at educational 

institutions, workplaces and local surroundings. Women in STEM may adopt the following to combat the 
work life balance:  
 
Discuss job flexibility with employer. Progressive employers realize the worth of good employees; 
therefore, women should negotiate with employers and try to use different working options to deal with their 
short-term family and social problems. The employer may be able to provide flexible working hours or 
remote working (from home) and this flexibility will enable a woman to reduce her stress and take care of 
other responsibilities. In the worst case, a woman should opt for a less demanding job in the same field. 

 



Share your work. Doing all work single handedly is not practically possible. Working women can use job 
sharing at home with partner and other family members. Servants can also be hired if affordable. 
 
Improve time management. Try to plan out the home and work related activities for every week. Organize 
household errands by doing them in batches rather than doing loads of same work (e.g., laundry, house 

keeping) in one day, especially on a holiday. Try doing routine chores on working days rather than holidays. 
Keep some time for recreation and family gatherings on days off. 
 
Feel pride and not guilt. A woman in STEM should be proud of working side by side with her male counter 
parts and handling household activities at the same time. There should be no guilt of working and having a 
family at the same time. 
 
Striving for work-life balance is a process that takes time. Every woman may have a different approach to 

achieve this balance. They need to find the one which works best for them.   
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Abstract 
Work-Life balance is defined by the UK’s Work Foundation as being “about people having a measure of 
control over when, where and how they work. It is achieved when an individual's right to a fulfilled life inside 
and outside paid work is accepted and respected as the norm, to the mutual benefit of the individual, 
business and society”. The Women in North West Engineering (WEWIN) research team at the University of 
Salford wanted to find out how prevalent a work-life balance culture was across the engineering industry. In 

this paper we present some of the data that was collected through survey questionnaires and in-depth 
interviews during the lifetime of the WEWIN project. We found that the relationship between work-life 
balance, retention and progression is fairly complex. In certain cases more men, in particular those in high 
positions, than women are taking advantage of work-life balance policies. We argue that women engineers’ 
poor take up of work-life balance policies is a function of their lower position in the vertical workplace 
hierarchy.  
 
According to a survey carried out by the UK’s Department of Trade and Industry (DTI) in 2002 as part of 

their Work-Life Balance Campaign, flexibility in working arrangements is high on the list of priorities for 
applicants when selecting an employer

1
. A difficulty in arranging flexible patterns of work, combined with a 

paucity of good quality affordable caring services may make it extremely difficult for female engineers to 
combine employment with parenting without compromising one or the other (EOC, 2005).  
 
Longitudinal analyses of a cohort of science graduates’ occupational transitions and employment histories 
by Fielding & Glover found that only a quarter of women with children in their sample were employed full 
time, compared to 93 per cent of those without (Fielding & Glover, 1999). Female employment in science 

and engineering amongst women falls over time, especially after the age of 29 – the median age of childbirth 
in their sample. The rate of exit from the labour market altogether rises dramatically after the age of 27 
incidentally, this is also the age when most engineers have begun the ‘upward mobility track’, or the path to 
management (Maskell-Pretz & Hopkins, 1997). 
 
Looking at the consequences of embracing a work-life balance way of working and living versus abandoning 
the long hours working culture and how does this lessen women engineers prospect of progressing or 
staying in the industry: oopportunities for networking and access to role models and mentors has been 
identified as a contributive factor to progression in an industry. One way in which female engineers may find 

it difficult to penetrate the corporate and social networks in engineering firms relates to working hours 
(Roberts and Ayre, 2002).  
 
Our survey asked the respondents (female and male) a number of questions to identify if they are able to 
maintain a good level of work-life balance and if this is supported by the firms they work in. Surprisingly, the 
majority of both male (43%) and female (48%) respondents agreed with the statement that “I am able to 
maintain a good life-work balance”, suggesting that a long-hours culture in engineering is a thing of the past.  
However, there was a mixed response to this issue in the interviews. Whilst a long-hours culture seemed to 

be present in some organisations, some interviewees did not seem to think working hours were any longer 
than those in other industries. Long hours seem to be expected in organisations which operate a 24-hour 
plant. This is more likely in certain engineering sub disciplines such as chemical or mechanical engineering. 
Some interviewees based in these sectors talked about working for firms which demanded, 40-, 50- or even 
60- or 70-hour weeks. 
 

                                                
1
 “More People Want Flexible Hours Than Cash, Company Car or Gym”; DTI Press Release; 30 

December 2002 



“I never did any more hours than I had to…Well I wasn’t really committed as such…That’s partly 
why I didn’t progress. I think if you gave more hours and more determination and stuff…” 
Female, Former Civil Engineer, 31-45 yrs 
 

Whilst the long-hours culture does not seem an inherent feature of all engineering organisations, atypical 

working patterns do exist. Engineers in certain sectors often have to work anti-social hours, or spend 
extended periods away from home, particularly in certain engineering sectors, such as civil engineering or 
the petroleum industry.  
 

“We do a lot of anti-social hours. Sometimes we have to check things on a weekend or we have to 
do Public Consultation and we do that in an evening whereas a lot of the general departments like 
Personnel or HR just work a normal working day.”  

Female, Highways Design Engineer, 26-30 yrs 

 
Such working patterns are obviously incompatible with the domestic lives of those with primary care 
responsibility for children or other dependants.  
 
Our quantitative data showed that engineers were aware that their organisations operated a wide variety of 
policies aimed at addressing employees’ work-life balance but there is a low take up of such opportunities in 
particular amongst women. One interviewee suggested that the higher take-up amongst male engineers is a 
direct result of vertical segregation; opportunities for flexible working are greater at more senior levels in 

organisations – levels at which fewer women are to be found: 
 

“[There are] no formal arrangements for flexible working. But to be honest, you know, I’m at            
that sort of level where you, you’re really left to manage your own time” 
Male, Chemical Engineer, 31-45 yrs 

 
In conclusion, established working habits, such as working late, or unpredictable hours may be 
organisational norms in male-dominated industries like engineering, to which some female – and male – 

engineers may find it difficult to subscribe to.  Since there are strong associations made between the 
numbers of hours a person works and his or her skill levels a large relative take-up of part time hours for 
females, and a low male take-up, despite the consideration for some semblance of work-life balance, may 
lead women employees away from the status of “ideal” flexible employee (Benschop & Doorewaard, 1998) – 
and may subsequently prevent them from penetrating intimate working and social networks and hence 
reduce their progression  prospect. 
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Inequality between men and women is a global problem. It is not confined to Pakistan but the level of 

inequality in Pakistan is greater than in most other countries. The Fourth UN World Conference for 

Women took place in Beijing in 1995, with active participation from both government and civil society 

from Pakistan. The Platform of Action was translated into Pakistan’s National Plan of Action (NPA) 

endorsed by the Prime Minister in August 1998. However reasons for slow implementation of plans to 

advance the status of women in Pakistan include weak government machinery to co-ordinate 

implementation of plans to advance the status of women. Among other reasons is a conservative social 

culture that sees men as the primary breadwinners. Policy makers have not been able to address 

women’s concerns due to lack of information and statistics on gender issues on which to base policies.  

The allocation of resources to this sector has not been sufficient. Although women’s status in Pakistan 

has improved, major disparities still exist in social and economic indicators between women and men. 

The “gender gap” between women and men is wider in Pakistan than it is in countries of similar 

income levels according to UNDP’s Gender Empowerment Measure [1].  

’

’ ’

’

“ ”

’

Since most women today still bear the primary responsibility for the family, women are more likely to 

be confronted by the trade-off between career and family and are more likely than men to “sacrifice” 



their career for the sake of their children. Companies need to be aware that women have a lot to give 

but are burdened with 100% of the childcare issues. There has been a growing trend among women 

to shift from industries that are “face time” driven and instead choose those that are performance 

driven and flexible [2].  Another potential danger could arise if corporations start to recognize a 

pattern where they see qualified women, in whom they have invested much in recruiting and training, 

leave the company when they start a family. This could make hiring women a ”liability”, in the same 

way as today it is considered a risk to hire a 25-year old single women. Women are generally not 

tough bargainers and often end up with lower salaries than their male colleagues with similar 

competencies. 

Several different strategic areas of support can be identified. There is a need for developing and 

promoting women’s leadership and decision-making abilities. Policy oriented research studies and 

reports can support

“ ”

’
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Abstract: 

There are untold numbers of women around the world doing amazing things in their country. Today we have 

nine female presidents in the world, Argentina, Chile, Finland, India and Liberia to mention a few. 

Why are women interested in occupying managerial positions? This is because, it is from the top that you 

can contribute more to policies and decisions that would have more impact on the establishment or the society as the 

case may be. In addition, women need to participate in the decision making process otherwise the views and 

opinions of men would always predominate.   

This paper assessed the status of women in decision making in the past, where we stand today and the way 

forward with particular reference to Nigeria. Data was collected from the private and public sector, the target audience 

was professional women particularly those occupying managerial positions. The data collected was analyzed 

qualitatively and quantitatively to identify strength, weaknesses, opportunities and factors which militate against 

women attaining managerial position in government and the industries.  It makes recommendations as regards 

policies modifications, attitudinal changes and a change of orientation in female education. It also suggests strategies 

for making it to the top and how to respond to challenges and make positive impact while there.   

Keywords: leadership, Nigerian women, professionals, education, managers 
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Abstract: 

 
There are significant differences in the career paths of male and female scientists. The road towards faculty 
positions not only takes longer for women, but there is also a significant portion of female candidates who drop 
out before reaching their goal, a phenomenon appropriately referred to as ‘leaky pipeline'1. This syndrome feeds 
on itself, since the paucity of females in leading positions, both in academia and industry, results in few role 
models for ambitious graduate students to emulate. 
 
The ADVANCE project (http://www.advance-project.eu)2 addresses the issue of gender equality in science and 
research and intends to make a contribution towards ‘plugging the leaky pipeline’. The project consists of two 
components: a Mentoring and Coaching Program and a Summer School Program and is targeted especially 
scientists in natural sciences and technology as well as in academia and in industry.  
Both parts support female scientists in acquiring research and career management skills and provides tools to 
enable female scientists to successfully pursue and develop their careers. Participants are exposed to expertise 
in structural and organisational aspects of scientific career promotion, enhance their skills relevant to academia 
and industry, and experience a mentor-mentee relationship with senior researchers who function as rolemodels. 
The ADVANCE initiative also supports the personal career strategies of the participants. Hence, the participating 
female scientists receive a broad repertoire of skills that are highly relevant for career development. 
 
The Mentoring and Coaching Program 
At its core, the Mentoring and Coaching Program seeks to enlighten participants about the channels of 
communication in both academia and industry in relationship to career development and advancement. The 
implementation of the ADVANCE Mentoring and Coaching Program started in December 2006 with the 
application procedure and was completed by the end of 2007. Each ADVANCE partner institution nominated 
responsible persons for the Mentoring and Coaching Program, so-called ‘catalysts’. It was the task of the 
catalysts to recruit three mentees within their own institution and three corresponding mentors from their own or 
from an outside institution, and to assure the running of the program. 
 
In the ADVANCE project, the terms mentoring and coaching are understood in the following fashion: Mentoring is 
a long term relationship that has both a personal and a professional dimension. It is established between two 
persons, a mentor and a mentee. The goal is to promote the mentee in terms of career development, networking, 
organisational know-how, etc., within the academic and industry research context. Coaching, in contrast, is a 
short term relationship that entails a focus on specific professional or personal issues. Coaching can take place 
either bilaterally (individual coaching) or in small groups (group coaching). Coaching aims at a quick and focused 
collaboration between the coach and the coachee, the former supporting the latter in developing her/his own 
skills. 
 
The Summer School Program 
The first part of the ADVANCE Summer School (module 1) took place from the 23rd of July to the 3rd August 
2007 at the Danube University Krems, Austria. Module 2 was held from the 7th to the 9th September 2007 and 
was designed as an intensive follow-up with regard to the strategic career plan component. 

                                                
1
 Rees Teresa (1998). Mainstreaming Equality in the European Union. London and New York. 

European Commission – Directorate-General for Research/The Helsinki Group on Women and Science /Teresa 
Rees (2002a). National Policies on Women and Science. [online]. 
http://cordis.europa.eu/improving/women/policies.htm, [15.02.2007] 
European Commission – Directorate-General for Research (2002b). National Policies on Women and Science in 
Europe A Wake-Up Call for European Industry. [online]. http://ec.europa.eu/research/science-
society/women/wir/report_en.html [15.02.2007] 
European Commission – Directorate-General for Research (2004). Gender and the Excellence in Making. 
[online]. www.eubuero.de/arbeitsbereiche/fraueneuforschung/Download/dat_/fil_736, [15.02.2007] 
 
2 Funded by the European Commission through the 6th framework program, "Science and Society", duration: 
01.09.2006-31.08.2008 
Consortium: Academy of Management, Lodz, Poland; Danube University Krems, Austria (Coordinator); Helsinki 
Collegium for Advanced Studies, University of Helsinki, Finland; IFZ-Interuniversitäres Forschungszentrum für 
Technik, Arbeit und Kultur, University Klagenfurt, Austria; GGeP-The Graduate Gender Programme, University of 
Utrecht, the Netherlands; South-West University "Neofit Rilski", Blagoevgrad, Bulgaria 
 



Thirty-three scientists participated in the ADVANCE Summer School.3 Mean age was 34,48 years, the youngest 
scientist was 23 years, and the oldest was 54. The structure of the participants represented a broad variety of 
nationalities (13), and various disciplines (25). The participants came from both Eastern (13) and Western 
countries (20), and there was a broad distribution of career stages: pre-doctoral (7), post doctoral (14), and PhD 
students (12). 
 
The Summer School was organised by the Danube University Krems and focused on training in strategic career 
management, personal management, gender awareness, networking, funding in theory and practice, and 
communication strategies. The topics and didactic approaches were based on a literature review 4 and an ‘expert 
workshop’ which was organized in order to evaluate and supplement the predefined topics with respect to a 
European perspective, the Summer School curriculum and the didactical approach were revised and adapted to 
European needs5. Outstanding experts were invited to give insights in their biography, career paths, experiences 
and knowledge in academia and industry to highlight good practice and role-models. As the reflection on gender 
and science was a continuous focus of the Summer School, all lecturers and trainers as well as the group 
moderators were required to be competent in dealing with gender issues, both in terms of a theoretical knowledge 
of gender theories, as well as in practice when interacting with participants in the context of the Summer School. 
 
Outlook 
The innovative aspect of the ADVANCE project was to provide a gender-sensitive training concept that focuses 
on evoking sustainable learning experiences by utilizing a broad variety of didactic methods. This approach 
combined personal, structural and contextual aspects, and supports the participants in transferring theoretical 
inputs into their own career context. 
Based on the final formative evaluation results, the Summer School curriculum and the Mentoring and Coaching 
Program will be refined in 2008. The ADVANCE consortium will develop so-called “transfer models” with the goal 
of achieving sustainable implementation in the organisations involved. To this end, both the resources of the 
Summer School and of the regular coaching and mentoring in the context of personnel development will provide 
valuable on-going resources.  
 
These models will be made available free of charge to interested institutions and will comprise the following 
components: 
 
1) Refined Summer School Program 
- Detailed Curriculum 
- Teaching Materials  
- Trainers` Network 
 
2) Refined Mentoring and Coaching Program  
- Profiles or mentors and coaches 
- Training program for catalysts/mentors 
- Implementation plan for the program 
 
 

 
Key Words: Training activities, Mentoring and Coaching, Leaky pipeline, Promotion of female scientists in natural 
sciences and technology 
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Abstract: 
 
Elsie Gregory MacGill was a pioneering woman engineer. She was the first woman to graduate from the 
University of Toronto in Electrical Engineering in 1927, and in 1929 she then became the first woman in North 
America to obtain a Masters in Aeronautical Engineering. She began work in Canada in the 1930s at Fairchild 

Aircraft Limited, and just before World War II began she bargained successfully for a promotion with Canadian 
Car and Foundry. As a result she obtained the position of Chief Aeronautical Engineer at the company’s plant in 
Fort William, Ontario (presently Thunder Bay, Ontario). She held this position until 1943 when she relocated to 
Toronto, Ontario to set-up her own practice as an independent consulting engineer. As MacGill established 
herself as a consultant she served as a member of various engineering and women’s organizations.  
Elsie Gregory MacGill became known as a leader within the engineering field. She was acknowledged for her 
expertise and innovative work as an aeronautical engineer and her promotion of women engineers. How did 
MacGill become known as a leader? What initiatives did she undertake that set her apart as an advocate for 

women in engineering? What impact did her actions have pertaining to other women engineers?  
This paper is based on my SSHRC-funded doctoral thesis entitled: “Elsie Gregory MacGill: Engineering the 
Future and Building Bridges for Canadian Women, 1918-1980”. It will explore MacGill’s activities on behalf of 
women including her involvement with the American Society of Women Engineers (SWE), and the Canadian 
Women in Science and Engineering (WISE). She was recognized by SWE for her contributions to the field of 
engineering and went on to serve the organization in a wide variety of activities. As a result of her impact she was 
contacted during the planning phase of the first International Conference of Women Engineers and Scientists 
(ICWES) to recommend potential participants. Later, when WISE was in its early years she was asked to address 

the growing organization and provide what insights and inspiration she could as an engineering role model.  
It will be illustrated that MacGill was instrumental in supporting women in the engineering profession both at the 
time they began their universities studies and throughout their careers in the field. The argument will be advanced 
that MacGill fought publicly for women’s equality within engineering. In fact, she was not afraid to voice her 
opinions on behalf of women regardless of whether she had the support of an organization behind her or had to 
forge ahead as an individual with an independent point of view. As we shall see, a case-sturdy assessment of her 
leadership is illustrative of the character pioneering women engineers’ possessed in the male-dominated fields 
they worked in. Moreover, her life can be linked to her contemporaries and to those who came afterward. 
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Abstract:

The leadership of women in STEM is a process which exerts its influence on personal, regional and international
levels, on economic, political, social and educational aspects. It is developed by individual and collective thinking
and is exerted in a spirit of dialogue and in sharing of power. This process falls under a thinking practice where
the analysis switches the comprehension of past or present actions and causes adjustments for future actions
with the aim to support the accessibility, the quality of work and the perseverance of the women in STEM. This
leadership can take various forms such as exerting a trade, being supportive and proactive, denouncing obstacles
to the participation of girls and women and to extend this influence beyond the working place up to social and
international levels.
Considering the current  levelling off  of  the participation of  women and girls in STEM, the leadership will  be
examined during this communication according to the role of  the scientific  women (Lafortune and Landry,  to
appear), to the role of the school personnel (Lafortune, 2006) and to the role of the young people (Lafortune and
Solar, 2003) regarding the perpetuation of preconceived ideas, bias and stereotypes.

Université du Québec à Trois-Rivières

Le leadership des femmes en STIM est un processus qui exerce son influence sur les plans personnel, local et
international, économique, politique, social et éducatif. Il se développe par la réflexion individuelle et collective et
s’exerce dans un esprit  de concertation et  de partage du pouvoir.  Ce processus s’inscrit  dans une pratique
réflexive où l’analyse aiguille la compréhension des actions passées ou présentes et suscite des ajustements
pour les actions ultérieures et ce dans le but de favoriser l’accessibilité, la qualité du travail et la persévérance
des femmes dans les STIM. Ce leadership peut prendre diverses formes qui se résument au fait d’exercer un
métier dans les STIM, de poser des gestes de soutien et d’action, de dénoncer ce qui cause des obstacles aux
filles et aux femmes et d’étendre cette influence au-delà des frontières de son lieu de travail jusque sur un plan
social et international.
Considérant le plafonnement actuel  des femmes et des filles en STIM, au cours de cette communication,  le
leadership sera examiné en fonction du rôle des femmes scientifiques (Lafortune et Landry, à paraître), du rôle
des  personnels  scolaires  (Lafortune,  2006)  et  du  rôle  des  jeunes  (Lafortune  et  Solar,  2003)  quant  à  la
perpétuation des idées préconçues, des préjugés et des stéréotypes.

Keywords: women in STEM, leadership, preconceived ideas, bias, stereotypes
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Abstract 

 
Nature-inspired routing protocols have received a significant amount of attention by researchers in Nature-
inspired Computing because they provide efficient, scalable, robust, fault-tolerant, dynamic, decentralized 

and distributed solutions to the traffic engineering within the existing connectionless model of IP. The 
objectives are achieved through a population of agents, inspired by Natural colony systems i.e ant or bee 
colony, which have simple learning behavior. As a result, such robust agent based systems can be easily 
embedded in real world networks because they do not require additional hardware or software resources for 
their deployment in real world networks. AntNet, BeeHive and DGA are considered to be state-of-the-art 
routing algorithms for fixed packet switched networks. Researchers in the community follow a well known 
engineering philosophy: inspire, abstract, design, develop and validate. As a consequence, the protocols are 
designed on the basis of heuristics and then their performance is evaluated in a network simulator. To the 

best of our knowledge, virtually no attention has been paid in developing a formal framework that provides 
an analytical insight into the behavior and performance of such algorithms. This lack of formal treatment of 
Nature-inspired routing protocols is often criticized in the networking community. In this paper we present a 
preliminary version of an analytical framework for a Nature-inspired routing protocol, BeeHive. A great 
achievement of this work is that the experimental results found on the basis of this framework are very close 
to those observed by network simulations. We believe that this work will be instrumental in instigating 
research on the preparation of comprehensive formal frameworks for Nature-inspired routing protocols and 
consequently playing its part in the deployment of these protocols on a bigger scale in the real word 

telecommunication.  
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Abstract: 

  

The work presents new fascinating perspectives of advanced visualization and simulation in science and 
technology. This emerging scientific language and engineering tool is becoming a key solution for multi-
disciplinary problems in engineering design, especially those involving user behavior, safety and life quality 
aspects.   
 
It has been well documented that graphics is the only intercultural, universal language of engineers. 
Visualization was underestimated as a problem solving tool by now, even when technical drawings and 

drafting were studied for long semesters and the skill of accurate and detailed drawing were assumed as the 
most important engineering skills. An engineering world has changed dramatically, when time-consuming 
hand drawings gave way to computer drafting, three-dimensional visualization and simulation. Numerous 
advanced graphical software are being used in the process of engineering design education and practice. 
Modern visualization and simulation is becoming a scientific tool, especially in engineering design process 
which looks for environmental and user-friendly solutions.  
 
One of the most promising applications of advanced visualization and simulation appears in traffic safety 

problems solving in infrastructure design. Highway engineers could not fully manage the safety and mobility 
issues after mathematical considerations, while over one million people dies on our planet every year as 
victims of traffic accidents. The consideration of infrastructure design must involve the behavior of road 
users, especially drivers. The traditional, existing since 1930th design practice and design criteria are based 
on mathematical models,  which are not satisfactory in current traffic and mobility situation.  By now it was 
no verification instrument for the safety behavior on new designed road, other than accident rates observed 
after the construction is built. Today the problem is being solved using driving simulation and virtual reality 
environment, in which drivers  safe behavior can be validated in the scientific way, without any risk to life. 
The state of the art of advanced visualization and simulation, this emerging applied science, together with its 

potential power in solving life quality problems inbuilt into engineering projects are shown in this 
presentation. Some examples of the research works involving simulation in highway safety evaluation are 
also presented and visualized.  
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Abstract:  
Transportation of logistics plays a vital role in the success of an organization. The ability to transport goods 
quickly and cost effectively is seen as a vital factor for an organization. In transportation logistics, atomization of 
transport processes along with congested traffic infrastructure lead to highly dynamic and complex logistic 
processes. Additionally these complexities and dynamics can also be caused by the changes in orders, 

information shared, etc. The arising complexity and dynamics in logistic networks put forward a great challenge 
for the organizations.  
The vision of the Collaborative Research Centre (CRC 637) Cooperating Logistic Processes is to equip logistic 
processes and logistic objects with the capability to take decisions autonomously [1]. Within the CRC 637 the 
paradigm of Autonomous Cooperation was introduced by the research group of Prof. B. Scholz Reiter few years 
ago. To handle the increasing complexity in logistic processes together with the rising dynamics by autonomous 
cooperation, information and communication technologies like RFID, agent technology, communication networks’ 
paradigms are integrated in the logistics networks to bring better planning and management solutions [2]. The 
idea of making use of these technologies is to move the decision making down to the level of an individual item in 

the logistic chain i.e., a vehicle, container or even a package. This requires that every item in the logistical 
network be autonomous, reactive and communicative to participate in the intelligent negotiation and decision-
making process. This leads to knowledge and decision being distributed to the individual autonomous entities. 
Vehicles and goods become intelligent, interactive and capable of deciding to achieve their respective goals.  
In current logistic networks, routing and assignment of transport orders to vehicles are done by a dispatching 
system or a human dispatcher. Until now, more of research on this is done using some heuristic approaches e.g. 
evolutionary algorithms or Tabu search methods etc. Agent-based routing has been introduced by the 
researchers at the University of Bremen. But, routing results in substantial communication traffic as a result of 

messages exchanged for route discovery between individual goods and vehicles. In this work, the concept of 
clustering logistic items based on the common attributes they share is presented using the software agent 
framework. Various parameters based on which logistic items can be clustered are, for example, destination, 
origin, geographical region, route, price, type of goods like temperature dependent or prioritized with respect to 
life time of delivery etc. For example, in case there are large numbers of components to be distributed to various 
regions and if the entities form clusters based on the destination, then the cluster-head on behalf of all other 
logistic entities can negotiate with the vehicle depending on the number of goods and availability of the space in 
the vehicle for its transportation. Thereby, the required communication between the autonomously cooperating 

logistic components can be optimized along with efficient negotiation capabilities. Additionally the vehicle can 
decide which route they need to travel on the information available of the clustered entities. This paradigm can 
reduce the cost expenses in transportation of goods such that the vehicles can in advance decide upon the most 
feasible route to travel. This will in turn maximize the truck utilization in addition to the better routing efficiency of 
the vehicle.  
[1] Windt K, Hülsmann M. (2007): Changing paradigms in Logistics – Understanding the Shift from Conventional 
Control to Autonomous Cooperation and Control. In: Understanding Autonomous Cooperation and Control in 
Logistics, p.1-16  

[2] Scholz-Reiter B, Windt K, Freitag M. (2004) Autonomous Logistic Processes – New Demands and First 

Approaches. In: Proc. 37
th 

CIRP International Seminar on Manufacturing Systems, Budapest, Hungary, pp 357-
362 
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Abstract: 

 
Industrial revolution and deficient waste disposal practices have led to significant pollution of soils all over the 
world. Hazardous pollutants range from various organic compounds to different metals and metalloids. Moreover, 
it is clear that with time new pollutants will be added to the list of well-known toxic substances. In all cases, these 
pollutants will represent a potential risk to soils that, in turn, will affect public health. To improve current situation it 
is necessary to develop and apply remediation technologies that would be effective both in decontaminating and 
in preserving soil quality and functions.  
Soil remediation has rather short history. In recent years, biological remediation has emerged as a promising in 

situ remediation practice. This method is based on the ability of living organisms (first of all, plants and 

microorganisms) and their enzymes to destroy or accumulate various pollutants, thus cleaning/rehabilitating 
contaminated sites. This method is cost-effective and environmentally friendly since it keeps soil in their natural 
state. Despite many advantages of this technology, so far it has not found wide practical use. Especially this 
concerns phytoextraction of metals from contaminated soils. The applicability of the technique might be limited 
and practical implications might not be so evident as it looks from the first glance. There has been a great deal of 
speculative publications about phytoremediation, but just few successful examples of application of the 
technology that has resulted in sustainable, long-term solutions. At present, the technology is limited by the long 
time period required for soil clean up and problems in the producing a large biomass crops capable of 

accumulating not just one metal, but several metals simultaneously because multimetal soil pollution is a common 
problem. It seems that initial idea of the phytoremediation method – application of so-called plants-
hyperaccumulators of certain metals - hardly may be practically feasible at the present state of knowledge. This 
certainly does not mean that we need to completely forget about the idea of using plants and micro-organisms to 
improve soil quality. We just can state that till now many questions remain about mechanisms of metal 
transformation in soil and metal availability to plants. 
The main aim of the paper is to discuss why so far phytoextraction of metals and metalloids cannot effectively 
work. What are the main reasons of low effectiveness of metal phytoextration from contaminated soils. What are 
the risks associated with different phytoremediation strategies. How sustainable/economically viable are proposed 

now phytoremediation techniques. What may be done to achieve success in this approach and facilitate transfer 
of the technology from well-tested ideas into practical implementation:  understanding the key processes affecting 
metal phytoextraction from soil, metal uptake and translocation, metal/soil/plant/microbe interactions; selection of 
promising plant species capable of accumulating several metals simultaneously with insignificant harmful effects; 
application of well-tested agricultural practices for specific aims of soil remediation (amendments and treatments 
of soil and plants which would be able to affect both the plant yield and mobility/bioavailability of various metals). 
Special cases will also be discussed, including successful and unsuccessful examples of phytoremediation 
projects: combined organic/inorganic pollution (rehabilitation potential of the soils), remediation of radioactive 

contaminated soils, bioavailability of metals from different soil types. 
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JAPANESE EXPERIENCE 
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Abstract 

1. Introduction 

Coverage of water supply system in Japan is 97 percent and 100% of sanitary toilet in 2006. 123 million 

people (127million in total)) can access to safe water for 24 hours at home by water supply system. 

Japanese people can enjoy very clean life. Japanese life expectancy both women and men is the longest in 

the world. One of reasons would be safe water and clean living environment throughout the country.    

In other hands, 1.1billion people in the world, WHO reported in 2004, cannot access to safe water and 2.6 

billion people cannot have sanitary toilet. Especially coverage of safe water and sanitation in rural area is 

very low. And then development of rural water supply and sanitation system is urgent and most important 

issues in the world. 

Japanese ODA (Official Development Assistance) has been assisting the projects for supplying safe water 

in rural area in developing countries. These projects include not only facility construction but also 

community’s capacity building.   

We have had the success experiences on the development of rural water supply systems (the small scale 

water supply ; SSWS) in 50’s to 60’s periods. And also, at that time, there were a big movement of rural life 

improvement by housewives. Both the development and the movement have had synergetic effect. The 

experience could be applied for developing countries. The report will be a result of the study of Japanese 

experience. 

 

2. History of development of rural water supply 

Coverage of water supply was less than 30 percents in Japan after the end of World War 2, 1945-1950. 

Particularly, sanitary condition in the rural area was very poor. The development and rehabilitation of water 

supply system were implemented as urgent program by government. Coverage of water supply changed 

dramatically to 80% after 20 years from 26% in 1950.  

Development of water supply brought the tap water to rural people.  

As a result, Many people could use tap water at that time. The most benefit was the release from water 

fetching work from women.  

 

3. Movement of the rural life improvement  

It was carried out on the local base and as women’s activity. One of main issues to be improved in the 

activities was water issue such as  

1) Difficulty of fetching water, 

2) Bad water quality,  
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3) Dark and inconvenient kitchen,  

4) Outside bathroom and toilet   

Most of wives requested the improvement of these matters. Many small water supply projects were 

implemented as the rural life improvement activities by women. Persons facilitated this movement were 

livelihood extension workers belonged in Ministry of Agriculture. Their activity methods were follows.  

- To find a women leader in the community 

- To make group members find several problems and think the solution. 

- To use simple scientific methods like why need, how bad, what kind of impact 

- To disseminate one activity and information to other groups. 

- To observe similar but advanced example for members 

- To become a key person among the different organization  

For their hard work, these activities became a big movement. And then improvement of water supply was 

most important result. 

   

4. Program approach 

 Japanese ODA now introduced program approach for effective cooperation to developing countries. 

Program approach consists of financial assistance and several technical assistances such as capacity 

building of government staff and community people, institutional improvement, formulating master plan and 

volunteer activities. We could see some influences of above Japanese past experiences.   

 

Keywords: Rural water supply, Community capacity building, rural life improvement, ODA, Program 

approach 
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ADVANCES IN AUTOMOTIVE POWERTRAIN AND CO2 EMISSIONS 
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Abstract: 

 
With the increase in both public awareness and acceptance of issues such as Global Warming and Peak Oil, 

consumers are demanding "greener" vehicles and governments are tightening controls on vehicle environmental 
impacts such as emissions and disposal. What kinds of technologies are the motor manufacturers developing 
and what sorts of issues do they face in trying to address the changing set of market needs as well as the 
legislative demands?  
 
In this paper I will outline both the situation now and in the near future, regarding the types of vehicles available in 
various markets and the demands of their consumers, which technologies are likely to be making an appearance 
in your nearest showroom soon, and how they help reduce emissions and other impacts. The following areas will 

be covered: 
 
• Overview of the industry background: emissions and other laws impacting car makers, effects of 

globalisation and materials supply issues, effects of fuel supply, trends in consumer choice and technology 
supplied 

 
• The main part of the paper will concern technology areas offering improvements in CO2 emissions and fuel 

economy: 

 
• Combustion Engines: Future developments in diesel and gasoline technologies 
• Fuels: development of alternative fuels and new sources 
• Hybrid Vehicles: the main types of hybrid available and future trends 
• Fuel Cells: why fuel cells? Which types lend themselves to vehicles and how 

 
• Finally I will consider some overarching questions: 
 

• What else are carmakers doing to reduce environmental impact? 

• What about the whole lifecycle of a car- what proportion of the impact is emissions? 
• Can a car ever be carbon neutral? 
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skills and liaison engineering between clients and in-house. Her current client-facing role concerns projects 
before their official start, collecting and analyzing technical and commercial data and risks to provide senior 
management with good quality information for decision-making. 
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Abstract: 
 
1.Introduction 
Among studies on red tide, those that use mathematical information and statistics have been performed from the 
1980's in accordance with the preliminary investigation on red tide by the Fisheries Agency, including the famous 
case for Hiroshima Bay using Ouchi's multiple regression analysis. Now, we targeted to estimate Red Tide Index 

“Chl-a” at the inner Ise Bay in Japan of water regulation before and after. 
 
2.Data and Method 
About Red tide Index: In general, red tide indicates a visual and customary name for the "phenomenon that 
microalgae floating in the seawater suddenly proliferates in an abnormal way causing the color change of 
seawater." However, this is not enough in order to quantitatively understand red tide, and the definition of red tide 
is not necessarily clarified. Although the criteria for red tide is different by researchers, we selected chl-a as Red 
Tide Index, and attempted the multiple regression analysis.  

 
About the stage selection of the cell: Microorganisms including microalgae and bacteria have the induction phase, 
the logarithmic growth phase, the stationary phase and the death phase.   
Therefore, the timing for red tide was divided based on the ratio between Chl-a and phaeopigment and, prepared 
a multiple regression model. (the induction phase and logarithmic growth phase, the stationary phase and the 
death phase-1.5over, 1~1.49 ,0~0.9) Now, we selected the death phase Data. 
 
About Multiple Regression: The electronic database(N=death phase 402 / toal data 1958) for the fiscal years 1995 

to 2006 was selected, Among the electronic databases selected, the electronic database with the total of 176 
pieces for the fiscal years 1995 to 2000 was used for analysis, and the electronic database with the total of 226 
pieces for the years 2001 to 2006 was used to estimate regression model. 
Secondly, multiple regression model were calculated with the multiple regression analysis using some 
explanatory variables in addition to the objective variable chl-a. Explanatory variables were determined and 
selected from factors with a high fill rate of data as well as with normal distribution, and the multiple regression 
formula selected from some variables was obtained in accordance with the sequential selection method, with 
F=2.0 as a threshold criteria for variables.  

Finally, the multiple regression model was applied to the new database distributed it in regulation front and back 
to estimate chl-a., and investigated influence in the water regulation. 
 
3.Results 
The following are the results of the multiple regression model. The estimated multiple regression model in the 
death phase is expressed as follows when the number of data is set at 176.  
Chl-a = - 150 + 9.61 T-N + 11.8 pH+ 4.77 DO + 0.697 Tem. + 92.2 T-P 

In this case, the contribution rate adjusted by the degree of freedom is R
2
adj 0.663. Therefore, the measured 

chl-a shows that this multiple regression model explains approximately 66% of fluctuation of actual measurement 
values.  
Correlation (R

2
) between the estimated chl-a in death phase and the actual measurement value for the years April 

2001 to September 2002 (before regulation) is 0.518 compared with the years 1995 to 2000 (Ave.), while 0.206 
for the year October 2002-FY 2006(after regulation). While R

2
 for the years April 2001 to September 2002 (before 

regulation) shows a decline within a minor range, it maintains approximately 60-70% of explanatory rate. On the 
other hand, R

2
 for the year October 2002-FY 2006(after regulation) shows a rapid decline.  

 
4.Discussion  
The following two points are considered as the causes for rapid decline of R

2
 for the years 2004 to 2005: 1) pull 

by outliers in the data, and 2) fluctuation of parameters due to reasons including water quality control. But, 1) is 
already denied in a precedent study. Also in the interannual variability of total load published by Aichi Prefecture 
every five years, remarkable decline of T-P concentration in the inner bay of Ise was observed around the time 

after establishment of the law, in conjunction with decline of R
2
.Therefore, it was assumed that the influence of 

decline in T-P's absolute amount caused by human-induced cutback of activities resulted in parameter fluctuation 
in the multiple regression model, in the significant decline for the October 2002-FY 2006. In this study we were 
able to evaluate influence from the application direct back of the regulation. 
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Abstract: 

 

The spread of marine education is important, especially, in school education including the compulsory education. The life 

was born on the ocean. The fish evolved a swimming system in underwater environment. When we practice marine 

education, the understanding of the system is the one of the problems that we should wrestle with. However, the 

opportunity to study while comparing some fish in a natural condition is hard to get it by the school education. Therefore 

we use fish type machine creature “mechanimal” which teachers are available in an educational front, beginning an 

instructional activity for the purpose of deepening knowledge of children about the swimming condition of the fish and 

underwater environment. To help with further understanding, included the distribution of the original text which suzuki 

wrote down a procedure, too. We plan it so that it is an opportunity for students to be future Dr. and an engineer, report it 

about the education result got the open lecture . 

 

 Introduction page-“Mechanimal” open lecture in Japanese  

The promoter and Leader- Chika Suzuki. Furtherance Group- NISSAN SCIENCE FOUNDATION 

http://www.umi.muse-tokai.jp/topics/2008/topics080118.html  

 

  

 

 

 

 

 

 

 

Keywords marine education, school education, fish type machine creature “mechanimal” 



CV: 

My name is Chika Suzuki. I’m COE* A. Research Fellow in Doctoral Program Graduate School of Environmental Studies, 

Nagoya University Japan (COE A. Research Fellow .Dr. course graduate school student), and Medal Scholarship 

member Nagoya University. At the same time, I belong to Women Professional Engineers Society of Japan (WPESJ) 

and Institution of Professional Engineers, Japan(IPEJ).Now, I study statistical Marine bioscience and encourage marine 

education activity for children. The attached document s are our work-2Posters 

Promotion of the marine education regarding underwater environment and the swimming condition of the fish with fish 

type machine creature “mechanimal”.  

Marine environmental evaluation in the inner Ise Bay ,Japan 

I would be delighted to hear from you. If it possible, I would like to apply for the travel award. 

Program of Ministry of Education, culture,sports, science and technology-Japan 



THE AFFECT OF GLOBAL WARMING ON JAVANESE AGRICULTURAL CALENDAR  

 

 
Sari Virgawati Faculty of Agriculture University of Pembangunan Nasional (UPN) “Veteran” 

Jl. Lingkar Utara Condongcatur, Sleman, Yogyakarta INDONESIA  
 
 
 
Abstract 

 
Javanese farmers prefer to use their own traditional weather forecasting with Javanese agricultural calendar 
called in native as Pranata Mangsa. Pranata Mangsa means “season arrangement” and is used as a guideline for 
Javanese farmers to work since 1855. For them, this calendar gives more accurate estimation in prediction the 
season. Java Island had a humid tropical climate with two different seasons, i.e. the dry season and the rainy 

season. The dry season generally prevails from June to September, while the rainy season from December to 
March. Recently the length of dry season and rainy season changed as a result of global warming. The inter-
season period is often changeable and unpredictable. In the agricultural sector this change affects the farming 
system, such as cropping pattern, irrigation and harvesting, which in turn bring about to the unstable yield.. This 
study is aimed to answer the question: does the Javanese agricultural calendar “Pranata Mangsa” is still 
applicable as a guideline for farming due to the global warming phenomena. The method used in this study is by 
converting the seasonal indicator in Pranata Mangsa into meteorological elements range value. By the 
assumption that the seasonal indicators in Pranata Mangsa correspond with seasonal indicator in current 

meteorology cycle, it would show how the global warming affect the Javanese agricultural calendar.  
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