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1.0:  Introduction:

It is widely held that economic development in many so-called developing countries, has

not in reality, taken place. It is likewise noted that increased environmental problems are

arising in many countries, and not only in developing countries. All evidence points to the

unescapable fact that the planetary biological-chemical/physical life-support

systems/conditions for human existence are in the process of being seriously undermined. 

And yet human [ economic ] development is an unescapable fact. Are solutions available to

combine this development, in such a way that the very basis for life is not too seriously

disturbed. It is the theme of this short paper, that perhaps [ and yet perhaps not so unusual

], part-solutions can often be found in unlikely places, - by a study/re-study of certain

development traditions in other countries that hitherto have been largely overlooked. 

It is today normal practice when undertaking a course of -" development studies ", 

that a student will examine relationships concerning peasant farmers in Central America,

or anthropological/organizational problems concerning fishery in Sri Lanka, etc. Few

consider how one's own native area developed, and if there are relevant 

lessons to be learnt, and applied. 

It is my belief that there are perhaps some solutions to some of the above global problems.

Evidence indicates that development of de-central access to renewable energy and power

technology, will greatly contribute to local empowerment. This local empowerment can only

increase participation and cooperation, - contributing to the prevention of over-extraction

of the local resource base, - increasing local living standards. 

It should be strongly emphasized, that there are few areas of the planet, where renewable

energy supply solutions are not feasible. It is however, a question of which technology or

technologies is/are the most suitable, - combined with local knowledge, -

[ also a highly relevant function of availability and price ]. 

Certain technologies may perhaps be seen to be the optimal, but due to high-price are in

reality non-available, certainly to those who have perhaps the greatest need. 



2

Extensive and personal field experience in different countries, suggests that a careful

study of Danish historical experience, may indicate certain socio-industrial and business

development possibilities in de-central energy-supply/end-use, that may prove capable of

replication in other countries, - that perhaps on first consideration would seem greatly

dissimilar. 

The successful Danish historical experience indicates that the dissemination of energy

technology was effectuated by a combination of the above mentioned socio-industrial

tradition combined with local enthusiasm and a strong desire to experiment and learn, -

driven by a real need [ resulting from energy/environmental necessity ], under a favorable

political umbrella and protection. All of which, resulted in a dynamic popular social and

business environment, with as is well-known, at present app. 70% of the world market for

wind-energy transfer machines,  [ wind-turbines ].

If there are possible/potential solutions available - why are these not being effectuated on

a massive scale ?  I do not believe that there is such global ignorance of the importance of

renewable energy and power technology as is often commonly claimed. 

As the phrase says, - "The problem gives the solution", so the problem, and the perhaps

thereby given solution must therefore be: - 

What measures or steps can be taken to enable possible solutions to be - implemented,

and disseminated.

   

It is the purpose of this paper to attempt to further illustrate some of the relevant

inspirational sources for this Danish development, and to perhaps suggest certain possible

methods to enable and ensure successful transfer of the application of some of these

methods. 

Of necessity, it is unavoidable, to discuss, comment and consider certain aspects of

specific technology, in both historical and present-day context.  

[ Likewise kindly consult the Appendix for further information ].  
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2.0:  The Danish Model: 

- A relevant approach for development?

Modern management studies reveal major transformations in organizational structures in

most industrialized western countries. The Ford-Taylor model [1] is being replaced by

flexibility and rapid adaptation to change. " Factories, thus became a collection of rather

small mini-factories, organized internally to create a continuous flow through different

forms of manufacture ". - " Thus factories have been transformed into production

laboratories ". - " Danish factories introduce CNC-based technologies at the factory floor,

without elaborate hierarchies of planners and programmers ". [2]   

" Looking into their internal organization, these enterprises  [ The large Danish industrial

firms of Burmeister & Wain, Sabroe etc. from 1900 onwards ], exposed their true identity:

a conglomerate of smaller craft shops working together in a pattern much more similar to

that - of a building site than a mass production plant after principles which were later to be

completed by Ford ". [2]

" Danish skilled workers could build a ship or a huge marine engine without being

subjected to control and coordination by large bureaucracies as in other countries ". [3] 

" The educational system of artisans thus did not only shape industrial organization within

big enterprises, it also determined their comparative advantages ". [2]

These transformations are most noticeable in Denmark - [4][5],  now a world-leader in -

many of the most important future-relevant technologies. 

  
[1]   Ford model - the technology of mass-production using the moving assembly line. Each  worker carrying out a    

        repetitive job function.  

       Taylor model - time/motion studies leading to the development of piece work for production increase.

[2]   Technological Innovation and Organizational Change.  Kristensen,  [ & Borum eds.]  Denmark [DK]  1989

        87-7034-252-0  [ see also Karnøe's paper in same book ].

[3]   Dansk Teknik. Lichtenberg   Copenhagen  DK  1942.  

[4]   Denmark; - lacking traditional raw-materials, with a history of very severe energy - ecological/economic            

        disasters, the two most well-known and relevant being the energy crisis in the 1600's  - [ "small ice-age" -         

1550-1850 ], and the 1970's.

[5]   Skov, Læ og Klima. [ Forests, Shelter-belts, & Climate ]  C.F. Jensen  DK  1951 & 1960          

       The Danish Revolution 1500-1800.  Th. Kjærgaard  Cambridge Univ. Press  UK 1994   0-521-44267-2          
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The term Kristensen uses - " Production Laboratories ", is an adapt expression. This is

likewise reflected in Peter Senge's choice of title for his book from 1990: - 

" The 5th. Discipline,-The Art and Practice of the Learning Organization" or, "The art of

seeing the forest and the trees". 

Senge's thesis is that for new technologies or new " breakthroughs " to occur,  certain 

" component technologies ", converge to give a synergy effect to existing structures that

empower/enable potential learning organizations:

1:  Systems thinking - to see through complexity to underlying structures generating            

 change.

2:  Personal mastery - discipline of continually clarifying and deepening our personal           

 vision, and of seeing reality objectively.

3:  Mental models - how we understand the world, and how we take action.

4:  Building shared vision.

5:  Team learning.

" Systems thinking is the fifth discipline. It is the discipline that integrates the disciplines,

fusing them into a coherent body of theory and practice ".  Or how to distinguish high, from

low-leverage changes/possibilities in highly complex situations. 

P. Senge  USA  1990.  0-385-26094-6   pages  5-16. & 128. 

2.1:  The La Cour Inspirational Tradition:

Denmark's Edison - Poul La Cour, born near Æbeltoft in 1846 - died in Askov 1908,

internationally famous as the pioneer of both the theory and practice of large-scale de-

central wind electrical power generation and co-generation systems. 

Poul La Cour's theoretical writings on wind-energy remained unsurpassed until the works

of Betz and Hütter in the late 1920's and 1930's.



5

The Danish State in a most rapid administrative procedure, - granted finance for the

establishment of a " research station for windmills " at Askov in Southern Jutland. 

In 1895 La Cour's wind mill was not only supplying electricity to the small town of Askov,

but was also using electrolysis to produce hydrogen for lighting purposes. 

[ a technology that even today amazes scientists, technicians and politicians ].

A so-called combined cycle power station was established in 1902 which functioned until

1958. [6]  In 1903 the Danish Wind Electricity Society - DVES, was established.

After La Cour's death in 1908, his yearly 4 month courses for rural electricians started in

1904, were continued by his colleagues. The 1910 course study schedule was from 8 AM

until 6 PM - 6 days a week for 3 months. The students had the following backgrounds:  7

had previously worked in machine shops or with blacksmiths, 4 were farm workers, 3 had

worked with traditional wind-mill builders, one was a former engineering student, another a

dairy technician, and a joiner/cabinet-maker. 

The subjects taught were: 

 - Physics - Chemistry.

 - Electro-technology.

 - Mechanical physics and the theory of machines.

 - Mathematics and arithmetic.

 - Free-hand drawing, draftsmanship, geometry and projection.

 - Danish and German.

 - Bookkeeping.

The course ended with a practical project. [7]

Courses were held until 1918. Despite great demand and success, they were finally 

" forced out into the cold ", by trade-guild organizational resistance concerning status and

qualifications of urban electricians. - However, in 1919 the official commission for

electricity supply in Opland Fylke in Norway requested places for several students. [8]

[6]   Combined-cycle; f.ex. combining a wind-mill/wind-turbine with a liquid fuel engine - powering a generator.      

     [7]   Ørebæk Electrical Works was taken under contract:

      - Power Station with 8kW. dynamo.

     - Control -boards, switches and systems.

     - Errection of transmission-net;  - 2750 kg. of  wire/8800 meters in length.

     - 200 lamps and 9 electric-motors installed for the consumers.  

[8]  Forsøgsmøllen i Askov, [ Experimental wind-mill at Askov ]  H.C. Hansen, Kolding Denmark 1981.
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One of the students from the first short rural electrician course of summer 1904, was 

so-called " Electrical Engineer " J. Juul, - later employed by the Danish generating and

supply company - SEAS.  Juul's technological level at the end of the 1950's was so

advanced that he was only surpassed many years later during the 1980's.

Juul is remembered for the design and construction of the 200kW. " Gedser Mill", the

world's first modern, reliable wind-turbine. In operation from 1955 - 1967, and later from

1977, - operated under Danish & USA-NASA research contract. 

[ nacelle; - now at the Danish Electrical Museum at Tange Lake in Central Jutland].

3.0:  The Re-discovery Period: [ see this paper page 34 ].

During the re-discovery phase from 1968 - 1978, three unusual groups in Denmark,

cooperated to lay the foundations of what has now become the modern wind-turbine

industry, [ and later in fact, - the entire Danish renewable energy industry ]:

1:  Alternative energy enthusiasts, grass-root groups / alternative “life-styler's”. 

2:  School teachers, Peoples' High-School teachers, etc.

3:  Local small-scale machine shops and blacksmiths supplying agriculture.

With the development of glass-fiber technology in the construction of the " Tvind " wing,

the avai8lability of simple electronic steering systems [ developed by students from the

Danish Technical University ], and a favorable political situation. All components were

available for a synergy effect enabling an industrial " take-off " to be made. [9]  

[9]   F.Ex. 

       A small 20 - 30 kW. Riisager-type wind-turbine, with wooden blades similar to the Gedser-Mill design. =>          

       Add glass-fiber blades, and simple electronic steering  systems, => 

       thereby giving, a reliable, cost-effective and marketable wind-turbine. =>

       Resulting in the large-scale California sales-adventure.
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4.0:  Hetzler's Theory of Socio-technics:

Professor Stanley A. Hetzler in his [ in western countries ], overseen book,- " Applied

Measures for Promoting Technological Growth "  USA  1973,  0-7100-7502-2   -  has as his

theme the role of " Socio-technics ":  - This is the belief or understanding that:  

" technology is a social form: a body of knowledge; - a set of attitudes and habits in the

population, and a method of organization for production ".  [ page 10 ] 

" A changing technology inevitably forces change in a society's attitudes and values. It is

conversely held that:  Attempting to promote technological advancement by beginning

measures which are intended first to instill the appropriate attitudes and values will avail

little or nothing ". [page 3] 

" A massive indoctrination of a population in power technology will lead a society into

sustained technological growth within 35 years, or a trifle short of 2 generations ". 

[page 93]

A key remark is his observation, " A new tool simply brought in with the expectation that

the superiority of its characteristics will make itself manifest, and the device is 

" left to demonstrate itself ", - it will go unused. Each culture has its particular points of

emphasis and it is at these points that innovation is most likely to occur ".  

[page 134]. [10]

The often used, - classic example of the correctness of Hetzler´s above statement, is the

example of Tibet; The most vital function in Tibet was spiritual duties and contact with the

eternal; - leading to mechanization of these functions, - with the prayer-wheel.

[10]  For a comprehensive theoretical - but less programmatic discussion, with many actual and relevant                    

             illustrative examples - consult: " Diffusion of Innovations "  E.M. Rogers    USA  1962/95  0-02-926671-8

         For a many thousand-year historical  perspective ; - 

         Guns, Germs and Steel.  Jared Diamond  Jonathan Cape London UK 1997  0-224-03809-5

         Also consult: - The extensive & useful discussion of transactive/innovative planning for development ; - 

         Retracking America.  John Friedman   Anchor Press/Doubleday New York  USA  1973  0-385-00679-9
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4.1:  The Role of the Innovator - Entrepreneur in the Development-phase:

Both Hetzler and Karnøe discuss the relevance of Schumpeter  [ 1911/34 and 1939 and

1942 ]  and the theory  [ and place ], of the innovator-entrepreneur in industrial/national 

development, and the thereby following discussion of the real dynamics of economic and

technological development.

[ Schumpeter's influence was most noticeable in Japan and the SE Asian countries in the

1930's ]. [11][12][25] 

4.2:  Top-down vs. Bottom-up Praxis-approach:

The case presented by Karnøe [note 2 & 12 & page 26 of this paper], in his analysis of the

development of the Danish wind-turbine industry is most convincing, - although almost

completely ignored by practitioners of development studies. The success of the Danish

entrepreneural wind-turbine industry is the exact opposite of the development efforts

made by the USA and West Germany. 

[ In both these cases vast state funds were spent to develop large-scale so-called power

station size Mega-turbines, that is wind-turbines with a capacity of; - 

800 kW. to 3 MW. - with a complete lack of success ].

This approach  was based on what is called a top-down approach, while the Danish

development was based on a bottom-up strategy, as previously illustrated.  One must

however note that the favorable Danish  political situation, enabled the establishment of

the " Wind-testing Station " at RISØ,  - at first staffed with a couple of young engineering

graduates, in a far corner of the Danish atomic-energy research station at RISØ. [ now the

world's most important testing station for wind-turbines ]. 

[11]  Michael Porter in " The Competitive Advantages of Nations "  UK  1980/90  and  " The Technological               

         Dimensions of Competitive Strategy "  UK  1983, has further  developed the Schumpeter tradition of the          

         innovator-entrepreneur.

[12]  Devendra Sahal however, in his paper " Technology Guideposts and Innovation Avenues ", - Research              

         Policy  USA  1985, 14 (2) - [ see Karnøe 89 ], & [ Karnøe 91 ], discusses the influences of structural                    

         innovations, or as later described by Senge - " component technologies ".  
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RISØ played a vital coordinating role in the " sharing " of ideas, and in the supply of

engineering suggestions/advice,  [ statics, aerodynamic forces etc. ], to the more

unsophisticated machine-shops, [ f.ex. - Bonus produced irrigation systems, Nordtank

produced metal tanks, for transport of liquids, and Vestas produced agricultural equipment

- farm trailers etc. ]. 

However the success of the Danish wind-turbines was precisely in their general lack of

sophistication, and their construction's massiveness. All factors contributing to reliability

and therefore real cost-effectiveness, 

[ as demonstrated in the large-scale Californian tax-avoidance investment purchases of

the 1980's ]. 

5.0:  The FOT - Concept:

Are there usable operative lessons for other countries in the above mentioned factors ?:- 

A:  The Danish socio-educational tradition, and the La Cour inspired educational/praxis      

  approach to de-central renewable energy development. [13]

B:  The thinking behind the concept of the " Learning Organization " - that is; - 

       systems thinking. [14] 

Following the thinking of Hetzler and others, I suggest that an effective understanding of

the reality of the interconnection of these two concepts should result in what I have

previously called " FOT " - Future Oriented Technology. 

[13][14]  See this paper page 3.  See also; - " Technology & Organization."   H. Scarbrough &  J. M. Corbett            

                Routledge  UK  1992  0-415-05941-0 . 

                I  prefer to use instead of the term/terms " system thinking ", the expression -   T D [D] I S A - Total          

                Dynamic  [ Dialectical ]  Integrated System Approach. I believe that the use of the more complex                 

                expression demonstrates/implies the more complex,  involved/integrated and relevant biological and           

                chaotic approach to the reality - of  the " Real World ".
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The FOT-concept is based  on three main factors:

1:  Education;  basic-knowledge of science-technology,  both specific and general.

2: " Research ".

3:  Production.

6.0:  The Growing NEED [ and request ] for the Danish De-central Technological Know-

how Approach:

It is a global necessity that humankind is enabled/empowered with the ability to work

today, - to fulfill the needs of tomorrow. There is a general demand from most developing

countries that the technologies and production know-how of de-central energy technology

be freely transferred. F.ex. - This was a salient part of the Final Declaration from the

Small Island States - participating and following the UN - Social Conference in

Copenhagen March 1995. [15] 

Likewise at the UN Climate Conference in Berlin, a month later in April 1995, a list of 

" 10 Key Demands " - was signed by all relevant German NGO's: - 

§ 2. The support and broad introduction of renewable energies.

§ 9. Environmentally sound technologies must be supported. The transfer of new                  

   environmentally sound technologies to developing countries has to be guaranteed. 

[15]  § 4. The massive transfer and adoption of ecologically-safe and sustainable methods of power generation 

                for all nations, including the use of renewable energy sources where available and appropriate, such as:

                solar, wind, bio-mass, thermal, and hydro-electric. 

          § 6. -- technologies that are now in use in certain developed countries for water- saving  must be shared as       

                     an absolute priority.  

           INSNI - Copenhagen 1995.
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I fully agree with the then Danish Minister for Development, - Helle Degn, in an interview

given at the UN Conference on Population in Cairo in September 1994, - 

[ in translation ] 

" If we cannot give them [ people in developing countries ] development possibilities, then

they will start to move,  and one cannot blame them. The Hunger-March has

started ".  

Politiken newspaper, Denmark  9 Sept. 1994.  [16]

Denmark is indeed the leading country in most future-relevant renewable energy

technologies [ wind, has been mentioned, but also bio-mass, solar, and wave-power ]. 

Yet how has Denmark administered these talents/ " pound of flesh ". Where are the

factories or production systems for energy-transfer equipment in developing countries ?  

There is Danish production under joint-venture/DANIDA form, of wind-turbines in India,

and in China. In the ASEAN area, Danish business was not interested in establishing

production. In the former CMEA countries, in spite of many requests, - no production. 

[ In the Ukraine production has commenced of a not-so reliable US wind-turbine - 

The US parent company has now gone into liquidation and the assets are in the process of

being sold - [ April-May 1997 ]. 

Large Danish sales have been made in the USA, India and W. Europe. [ App. 60-70 % of

total world production ]. 

6.1:  Danish Developmental Constructional Constraints:

There are several problems involved in this discussion:

A: Danish DANIDA cooperation limitations.

B: Danish IFU and IØ limitations.

C: Size and capacity of Danish energy firms/enterprises.

Ad A: 

The Danish state cooperation organization - DANIDA, has chosen a strategy of assistance

to a defined/limited number of countries called - " Program-cooperation 

[16]  Hunger March refers to - "The March", a BBC-TV drama future documentary from 1990.

         A copy is available for loan from Mediateket: Fax +45 3315 6243  E-mail <ms@ms-dan.dk>
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countries “,  - instead of perhaps the more relevant [ intelligent ? ] approach of

cooperating with other countries in the areas in which Denmark has specialized.  

An OECD-DAC report: " The manner in which Danish development-aid is carried out, and

the following results, can contribute to dispel confusion and cynicism concerning the role of

aid and it's effectiveness " [17], - would appear to make everyone happy and sweep any

existing problems under the available carpets. Further reports from external consultants

however [18], clearly demonstrate that; in spite of clear Danish parliamentary directives

DANIDA has consistently failed to deliver. 

" No attempts to include energy conservation and energy efficiency in Danida's support to

the energy sector in either Nicaragua or Burkina Faso were identified ". 

[ [18] vol 1. page 63 ]   

" Sustainability issues in the energy sector have been manifested primarily in terms of

technical, managerial, and financial concerns and not environmental considerations ".     [

[18] vol 1. page 64 ]

There is unfortunately no definition of the use of the term " technical ", in the report. The

report names no examples of what it considers as the transfer of de-central

environmentally sound renewable energy technology, apart from traditional support to

Danish industry in the sale of wind-turbines. 

[Normally it can be stated that it is not advisable for a developing country to directly

purchase sophisticated large wind-turbines from Denmark, as the pay-back time for the

investment would be too long, even though cost of de-central el. can be as high as, -

$ 1 USD/kWh].  

Ad. B and C:

Apart from DANIDA, there is another Danish semi-state organization concerned with

financing projects in developing countries:  IFU - Investment Fund for Developing

Countries, and the IØ - Investment Fund for Eastern Europe,  evolved from IFU in 1989.

These funds were established with a transfer of a Danish special coffee tax from 1967 -

1978 - [ further transfer of funds prevented by Danish membership of EU ].

[17]  Yearly Report - Danida DK 1995 [ page 24, in Danish  ].

[18]  Evaluation Report on Environment and Development  Danida  1996  2 vols..

[ field work was undertaken in 5 program countries - Burkina Faso, India, Viet Nam, Tanzania, & Nicaragua ]. 
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The purpose of IFU was set out in an Act of Parliament 10 June 1971 - " For the purpose

of promoting economic activity in developing countries, IFU has been created 

to promote investments in these countries in collaboration with Danish trades and 

industries ". 

However in the real world; - investments are mainly restricted to large-scale Danish joint-

venture cooperation especially in agro-technology and brewing.

Investments in renewable energy-transfer machine production, are not capital intensive,

but must be considered as long-term high-risk capital investments. Both factors which

IFU/IØ is not equipped to cater to, as minimal investments required are app. just under $

one million USD's. [19]

Likewise the requirements for possible further financial investment from both the Danish

and foreign joint-venture partners, effectively prevent the participation of the majority of

Danish energy-transfer machine production enterprises, on a broader scale. [20] 

[ A typical Danish wind-turbine company will have a total staff of between 30-250 and a

total yearly turnover of about $ 40-60 million USD's - the majority of wind-turbine

production firms assemble components supplied by specialist contractors - tower, blades,

generator, transmission, hydraulic steering, electronic steering and systems ].

6.2:  Quasi-NGO-type Danish State-financed Energy and Development Organizations:

Perhaps aware of the non-transference of renewable energy technology, strong Danish

political support from the liberal Radical and moderate left SF parliamentary parties

together with finance, has been given in an attempt to solve these problems. - 

A Center for renewable energy was supported in Western Jutland, and despite seemingly

intensive activity it is difficult for many to see any concrete results.  

[19]   F.ex. a turn-key project for the establishment of a complete production factory for solar  collectors, 

          using the most advanced and effective technology, in a Caribbean country, had a budget of under 

          $ 450 thousand USD's, and this figure could have been reduced by 30-50 %

[20]   IFU - is generally willing to be flexible on the issue of the minimal investment limits, - with renewable           

energy  projects. However more emphasis is hereafter placed on the requirements for possible further           

financial  inputs.
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Following the UN Rio Conference in 1992, - the FEU - Forum for Energy and

Development, was established under a DANCED grant, to act as an umbrella organization

to cater to the Danish QUANGO/NGO's in their declared and presumed wish to

incorporate environmental and renewable energy technologies. 

Several interesting reports have been produced, including an interesting critical analysis

and recommendations over MS-aid programs in W. Africa. [21]  In the light of the

demands from developing countries, and Hetzler's remarks on page 7 of this paper,  

FEU - although, a structure with possible considerable potential, cannot now be said to be

responding to the real requirements. There are perhaps, too few people involved, 

many of whom wearing different inter-changeable caps. This is a very strong hindrance for

new thinking, and genuine financial, democratic and transparent participation. [22][23][24]

7.0:  The FOT-concept and the Joint-venture Learning Organization - " Production -

Laboratory ":

If it is to be considered that the above mentioned combination of the " Danish Model "

combined with the thinking behind the modern interpretation of the learning -   

[21]  Sustainable Energy Options in MS's Programs. FEU  1996.

[22]  Pacific-Danish Environmental Educational & Action Program - Program identification  mission to Cook           

         Islands, Western Samoa & Fiji. August 1995.  FEU  November 1995.

[23]  Three evaluation reports have been commissioned by FEU, Two semi-external - [a,b],  and a rather critical        

         semi-internal - [c]. The two semi-external reports are most interesting reading, and they are favorable              

         towards FEU:   [ all in Danish ].

a:     Dansk Bistand til Bæredygtig Energiudvikling. CASA 1996.

b:     Bæredygtig Energi i Dansk Udviklingsbistand. Rambøll 1996.

c:     Evaluerings Rapport. FEU May 1996.

[24]  For further information concerning developing countries own perspective of their needs/priorities, consult       

         f.ex. :

a:      Strategic Plan for Scientific Research.  Burkina Faso 1995.

b:      Programa de Desarrollo de las Fuentes Nacionales de Energia.  Consejo de Ministros  Cuba 1993.

c:       Rethinking Development Assistance.  K.Kozloff  World Resources Instute Washington DC. USA 95.
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organization [ FOT ], is a relevant approach. There is then given the problem of

transferring and " developing ", the FOT-concept in the context of a developing area.

Educational systems, combined with production are typical in the education of engineers 

and apprentices in N. Europe and the former CMEA countries, [ Anton Makarenko -

1888-1939, should perhaps be mentioned ], but since La Cour's day have not been

considered in the context of energy development and the diffusion of production know-how. 

Schools and colleges, even in N. Europe, much less in many other countries, are not

normally considered as factories, with the thereby following industrial-type budgetary

requirements. 

Few developing countries have the budgetary reserves to have so-called adventure-capital

to invest in renewable energy transfer machine - production organizations, - even though

many are aware of the necessity.

In other words: - learning organizations must be re-examined in the light of possible un-

orthodox business-type joint-venture structures. Finance and technological inputs, and

inspiration, - must come from donor countries, to be jointly combined with local know-how [

knowledge ] and enthusiasm.

The previously considered two widely different concepts:

    

     A:  Production => work for wages.

     

     B:  Study => status => administrative employment. - must be re-considered.

A new concept of cooperative empowerment/teamwork; - 

[ that is the concept of participation must be moved on to the role of partnership - 

that is participation in the whole process ]

Combined with cooperative dynamic entrepreneurial drive; - 

- must be cultivated. [25]

[25]  For a full discussion, consult; " Appropriate Technology "  Nicolas Jéquier [ ed.] 

        OECD  Paris  [ Enlarged report of a conference held in 1974 ]  1976(74)  92-64-11492-0. 

         For a critique of the individual entrepreneur, consult -  " Sociology of Development "  

         Andre Gunder Frank  Zenit Press  Sweden  1969.
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Following observation and experience, it is very clear that actual financed trial studies

must be carried out of the: - 

FOT- educational => training => production => dissemination concept. 

Studies must be taken concerning legal and financial boundaries and advantages. The

structure of ownership being in the hands of a humanitarian fund-structure must be further

investigated. Such a construction enables a possible donor country to retain budgetary

support and control. As previously mentioned, the finance - as cash-required, for energy

transfer machine production, is limited and yet large financial sums must exist as bank-

credit for LC's for transfer-payments for component supplies. 

7.1:  Successful Marketing [ Dissemination ] requires Local Participation - 

[ Involvement ] in the Whole Process:

And in marketing the possible products, these too have unique qualities that pose difficult

financial problems. Renewable energy transfer equipment is mainly characterized by high

initial sales cost => low running cost. 

[ Although the cost of de-central energy [ where available ] in many areas is app. -- 

$ 1 USD/kWh. - usage is often made of liquid-fuel generators, with high running costs, and

limited life, instead of the usage of other more suitable technologies such as solar 

or wind ]. 

Marketing operations must take these factors into account. Arrangements such as

demonstration projects, subsidies, possible financing of leasing/sales arrangements, and

regular and extra maintenance schedules must be taken into account. 

In other words, a market must be " cultivated ", and developed in coordination with the

local-defined;  - de-central needs.  

7.2:  Local Production ? - Of what - by whom and for whom:

" Graduates ", from the learning organization, must be trained and be enabled to establish

themselves as entrepreneurs in local areas. 
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The efforts made in Burkina Faso to disseminate solar-cooker technology have been

unsuccessful, but were local rural women involved in production ? - Were local

handicapped ?  - NO !  

Not only could the particular chosen technology be criticized, [ a parabola-reflector-type. -

The Indian/Swiss - Ghosh type or the US - Maria Telkes design would be more suitable ].  

But to even contemplate; - that the introduction of a new and strange technology involving

radical changes in women's household labour chores/duties could be introduced under a "

top-down approach ", without women [ the principal users ] having a stake in the

operation; - can bring nothing but failure.  [26][27]

The technology of the so-called gasifier thin sheet-metal cooking stove [ gasifier

technology  was used to power 50% of all trucks in Europe during WW 2. - using small

blocks of wood, - a present-day useful technology in de-central combined-cycle heat and

power generating stations ], with a 50 % saving on fuel use, and with the ability to burn 

other material such as grass, - is a relatively simple operation for any tin-smith. A local

production at a larger village level [ or small town ], of some; - 2 - 6 units/day/person,

should present no great or unsurmountable problem. 

Water pumping is also a great problem in many areas; - yet again, - the simple technology

of the hydraulic-ram pump is available. [A 200 year-old, non-moving-part pump

technology].

 
[26]  " The technology has run into difficulties, concerning the daily use. Women in a large  project, soon lost          

            interest  in solar-cookers, because they demanded a change of routines, and that no user-instruction 

            had followed with the cookers ".  

         " Energy and Development "  no. 1. 1997  FEU  DK.

[27]   "Apparently powerful interventions, such as the provision of improved cooking-stoves  and planting trees         

            will not have a major impact as long as large distortions in energy use and supply exist. They will not work   

            at all unless, users are involved from the beginning in defining the problem, through to the development       

            and application of solutions".  

         " A reduction in the amount of external energy available to a household translates into pressure on the            

             energy levels of women themselves ".  

            Changing the Boundaries.  Janice Jiggins   Island Press  Washington DC   USA  1994  1-55963-259-3  

             pages 100-101  
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8.0:  The Importance of the Ability to See  [and Understand - J.F.],  both the Forest

and the Trees: [ P. Senge - op. cit. p. 128 ]  

Following his return from Burkina Faso in 1996, the Danish minister for development Poul

Nielson, on being asked; - 

" Why no Danish DANIDA wind-turbine project in Burkina Faso ? " -

Replied; - That he had been informed by his advisers, that the wind regime in Burkina

Faso was such that the installation and operation of Danish wind-turbines would not be a

good,- paying investment. [28]  

This could apparently be seen to be the correct answer. However the question must be

asked; - were the minister's advisers aware of the possible alternatives in this particular

technology ?  - If not; - Why are they in a such a position that they are offering the

minister misleading advice ? 

[ There is not only a Danish wind-turbine designed for de-centralized electrical power at

low wind-speeds, but also, an Australian model for el. power generation under extremely

low wind-speeds; - app. 2½ - 6 m/sec ]. 

A modern Danish wind-turbine under average Danish wind conditions, produces electricity

at a cost of app. $ 0.035 USD - $ 0.05 USD/kWh.  

However; - it should be remembered that in many areas of the world electricity has a 

real cost of - $ 1.00 USD/kWh. 

There is therefore more-than-enough room,  for so-called, - " machine in-efficiency ", - 

real cost-effectiveness. [29]

As Jéquier concludes in his closing comments; -

" Appropriate Technology " - [ I, would perhaps prefer the use of the term " necessary or

correct or suitable - technology ",- if a term is at all required, - the use of the former

phrase has perhaps unfavorable semantic tones ]. - " If it is to succeed, must not only be

competitive today, economically technically, and culturally, with existing technologies: 

It must also have what might be called an evolutionary capacity. The problem is not merely

to develop new technologies to meet an immediate need, but also to build up an innovative

capability, or innovation system. What international technology transfers can do is to

introduce new ideas, new forms of knowledge and new ways of doing things. 
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But what they cannot do [30], is to help build up within the importing country the

entrepreneurial and innovative basis which in the long run will ensure the widespread

diffusion of appropriate technology ". [25][31][32]

[ Likewise consult; - Hetzler, page 7 in this paper  ]  

9.0:  Present-day [ 1997 ] - Preliminary-Conclusion:

It cannot be expected that a renewable energy-environmently-friendly - energy-transfer-

equipment-production technology / learning organization / dissemination operation in any

country can possibly be economicly viable during the first 2½ - 3½ years [ and possibly

even longer ], of any operation. [33]

There is therefore an urgent need for " humanitarian-type " foundation structures,

functioning as new-type joint-venture business-learning operations in various combinations

of NGO's, [ popular and transparent organizations ], GO's and dynamic development-

oriented private enterprise. 

Financed [ or part-financed ], and supported with high-risk venture-capital and expertise,

from a country with a " development - profile ", such as Denmark, 

[ or perhaps rather similar ], - where this course of development has already been

practiced with success.

In a certain respect Denmark must carry this problem, or assist in fulfilling this role. 

I have difficulty in seeing other possibilities, -  The Netherlands perhaps, or perhaps

Sweden, or Norway ?  -  But could even a multilateral UN or EU program in this field be

imagined without at least a large element of Danish " know-how " in an initial start-phase;

- This would be most unlikely.  

There are many, - I personally know many, - both veteran and young, - engineers,

technicians and specialists, who look for opportunities to " participate " in the people-

oriented processes similar to the previously outlined Danish -" experience ". [34]   

How the Danish people and Denmark as a nation will react to this; - must we explain to our

grandchildren. [35]  
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                                                                              Burkina Faso

As an integral component of a " total capacity enhancement " in the electrical supply of Burkina Faso, it is

suggested that an alternative approach would be an advisable supplement. -

The implementation of the concept of the development, production and integration of  FOT - Future Oriented

Technology. 

Due consideration should be paid not only to an integrated supply side management, but also to demand side

management. For example effective electricity saving is more socio-valuable than mere increased supply. Water

saving through the use of more efficient equipment saves electricity for water pumping.

It is suggested that it is vital that power production should be de-centralized as far as possible due to the high costs

of grid extension.

It is therefore vital that a local industry or industries be established to produce power production [ energy-transfer

] equipment.

Such industries should be established on a small-scale basis founded on the Danish model.

A combined small production should be commenced as a learning/production training project. - The concept of the

Learning Organization or the " learning by doing " - approach.  

However it is essential that such an enterprise should be established as a legal production entity. That is a limited;

- share owned company.

To ensure effective operation it is of course essential that both technology and funding in the vital start phase

should be supplied from the Danish donor. However assistance is also required in the further, consolidation phase.

Such assistance is best furthered by the use of a fund structure, thereby giving -- 

[ as a theoretical  example ]:

Energy Company in Burkina Faso: 

3 local organizations  =>  48 % - shares

                           1:  Local small firm

                           2:  NGO 

                           3:  GO

                                    

Danish side   =>   48 %   +   4 % - shares 

         

Social fund registered in Burkina Faso with 48% shares

4 % special shares freely given by Danish side to other different local NGO's, etc.

It is suggested that such an organization in the training/production start phase should produce energy

production/energy saving equipment:

Hydraulic ram pumps

Solar collectors

Low wind speed sail wind mills

Low wind speed wind-turbines 4kW. & 11kW.

Following a consolidation phase it should then be considered, to produce larger wind-turbines - copies of the

widely-sold, - successful & reliable Danish 1980's technology of  55kW. & 100kW. adapted for low wind speed.
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Other technologies could also be considered: 

Total water systems, toilets, shower heads, taps, plant-based water treatment systems etc. 

 

Concerning:  Technical - choice of technology.

Burkina-Faso lies mainly in a low-wind-speed zone, apart from a few special areas.

As the main difficulty at the present time is solving the  problem of power supply in off-grid and de-central areas,

the choice of technology must be strongly connected with the ability to pay for both the equipment, and thereafter

the running costs/maintenance, or the purchase of the supply of power: In short; the total market situation. [ This

will be more fully elaborated upon in the next section ].

The whole question of energy supply - energy saving is also a vital issue. 

[ Supply - End-use / Energy Service Concept ]. 

It is no secret that large areas of the planet are also areas of low-wind-speed zones. It is therefore surprising, that

at present, only two types of wind-machines specifically designed for electrical power generation under low-wind-

speed conditions are at present being produced and marketed; 

- the " Windflower " from Denmark, and the - " Survivor "  from Australia. - [ see annex ].  

The need in Burkina-Faso, as regards wind energy machines, - is for several different types:

1:   Small wind-turbines [ so-called micro-turbines ] for agricultural use, powering  electrical fences etc. -

       with a capacity from 60W. -  600 W.

2:   Small wind-turbines for de-central battery charging, - capacity from 1.5 kW. to 4 kW.

3:   Small wind-turbines for de-central power, - capacity  11kW. -  22 kW.

4:   Reliable small/medium wind-turbines of 55 kW. and 150 kW.

     [ Danish types from the 1980's -- as also Iran has recently demonstrated with their  recent purchases ].

5: " Sail wind-mill " types as developed by the churches in Gambia should also be produced.  

Concerning:  Marketing and sales.

It is vital that sales must be made in the local currency - otherwise it would be impossible to realize any form of

sales under market conditions.

However there are some further aspects that should be considered:

Any effectively managed sales organization would have no difficulty in selling at a price fixed in kind, - f.ex. in

agricultural produce, such as coffee or bananas.

A cost-breakdown for a 4 kW. wind-turbine gives a necessary  $ USD. import component price 

of app. $ 4-500 USD. 

It would be naive to expect that a production enterprise could at once commence to assemble and produce wind-

turbines for an expectant market. Of course the marked must be " cultivated " and developed.

A sales, and an erection and maintenance staff must be built up, this allows time for the correct procedures to be

introduced, even though energy and enthusiasm are present.

The most effective marketing plan would be as follows:

1st:    Micro-turbines.

2nd:  Small wind-turbines, 1.5 kW. - 4 kW. units.

3rd:  11 kW. - 22 kW. units. 

This would in addition enable the production technology to be completely mastered, in complete harmony with the

market strategy. In other words, a step by step approach.
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It is essential that other types of energy saving equipment be assembled, produced and marketed and sold.

It is necessary that the small staff of workers/tradesmen, and technicians be fully employed. This therefore means

all staff must participate in production of different equipment during the initial start phase.

It is clear that such diversified production for sale would continue, at a later stage although in different job-shops.

Budget input for proposed operation: Year 0 - Year 1½      [ 3 periods of 6 months. ]

A: [*] Contribution for establishment of

   proposed Fund in Burkina-Faso.                          $ 500 ,000.00 USD.

B: Burkina Faso partners.

   This includes the different institutions as

   mentioned above, and also some form of

 " profit-sharing " bonus for workers/staff. 

   Input as equivalent;  - buildings, 

   machine-tools, trucks, locally-found 

   or produced material, labour salaries:                $ 500,000.00 USD.                                  

NB. - App. figures:

Cost of import of components for small-scale

assembly and production of wind-turbines.            $  50,000.00 USD.   

Import of components for solar-collectors:            $  50,000.00 USD.

Import of glass for collectors and sol-cookers       $  50,000.00 USD.

Factory training in DK, for solar collectors.          $  10,000.00 USD.  

Technical assistance from Denmark, -

training in B-F.                                                         $  25,000.00 USD.

 

Danish Commercial and Technical Student

Training Program in B-F.                                        $  30,000.00 USD.

Transport costs in B-F. [ Fuel/maintenance ]         $  20,000.00 USD.

Travel and transport costs in B-F. 

for personnel.                                                            $  10,000.00 USD.

Extra costs - app. 30 %                                              $  75,000.00 USD.    

                 

Sub total:                                                                   $ 320,000.00 USD.     

                                                                                                        

Salary $ bonus in first period - 

$ 80 USD /person/month

Total staff app.  40 - 60                                              $  65,000.00 USD.

[#] Subsidy to sales operation 

in first period.                                                           $  80,000.00 USD. 
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Total expenses in first period - app.                      $ 465,000.00 USD.  

                                                                                                         

Expected sales income in first period.                        ---------

After 2 years of operation expenses and income are expected to balance, - "Breakeven Point". 

However in the short run it would be impossible to cover repayment of a cash outlay  [ over this period ], 

of - app. $ 450-500,000 USD.

It is expected that there will be on hand the remaining app. $ 50,000.00 USD.'s  in the fund construction, as a

possible cash-credit in the expansion period following from the first 2-year start-up phase.

After 2 years of operation, and as the different aspects of the project are expected to be consolidated, a qualitative

jump in technology should be made to construct 55 kW. and 150 kW. wind-turbines. Likewise assembly and sales of

solar-cell systems should be considered, possibly in a joint-venture with Ghana, Zimbabwe, and South Africa. 

[*] This could be a Burkina-Faso national contribution to enable the project to start. 

    [ Aid monies could be sought from Denmark, either before the project starts or while 

    the project is under-way, - as a " help for self-help " ]. 

[#] Includes funding for demonstration units, purchase assistance subsidy 

    [ as part of initial market-strategy ], seminars, training, pr-material, etc.

Annex - [ as illustrations of possible technology production types/choices ].

1:    60 Watt micro wind-turbine, the MARLEC from the UK 

      [ also produced in Mongolia ].

2:    Australian-type low-wind-speed wind-turbines.

3:    Danish low-wind-speed wind-turbines.

4:    Indian/Swiss Ghosh-type solar-cooker, for tropical areas. 

       Sales price app. $ 4 - 6 USD. [ can also be made cheaper - $ 3 USD.]. 

5:    USA-type gasifier cooker, - sales price app. $ 4 - 6 USD. 

       A simple technology which offers a 50 % saving in fuel for household 

       cooking use.

6:    Hydraulic-ram pump for water pumping, - sales price app. $ 15 USD.

7:    Gambian church " sail wind-mill ", - for water-pumping.

 

8:    Solar hot-water heating systems.

 

9:    Sale of water-saving devices [ taps, shower-heads, toilets, etc. ].

       Construction of plant-based water-treatment systems.
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B:   ENERGY.         #
Solar:
A:  Solenergi. / Sunshine Revolution  [book,  - video also available]. - Harald N. Røstvik, 
      Stavanger, Norway/USA  1991  82-91052-01-8 / 82-91052-03-04 / Video - 82-91052-02-6
B:  Pratical Photovoltaics.  R.J. Komp, Aatec Pub. Ann Arbor Mich. USA  1981/82  0-937948-02-0
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A:  Forsøgsmøllen Rapport  1-4.  Poul La Cour,  Denmark  1900/1903
B:  Wind Power for Home & Business.  Paul Gipe,  USA  1993  0-930031-64-4       
C:  Wind Power Plants.  Hau,  Germany  1997/98  3-540-57064-0
D:  Windgeneratoren Technik.  Hanus,  Germany  1997  3-7723-4712-6 
E:   Wind-turbine Blade Design and Praxis.  J. Furze,  1993/94
F:   Compendium in Low-cost Wind-mills.  J. Furze,  1993/95

Bio-Mass Energy and Fiber Technology:
1:  a: Danish Energy Agency.  b: Prof. H. Carlsen  Danish Technical University.  
      c: S. Houmøller  E-mail - houmoller@dk-teknik.dk   d: Bio-Raf,  Bornholm  Denmark.  
2:  Prof. H. Stassen, BTG  University of Twente  Netherlands.
3:  Huub J. Gijzen, IHE  Delft University  Netherlands. [University Cali  Columbia]
4:  Prof. T. Reed, Bio-Mass Energy Foundation  Golden Co. USA.  E-m. ReedTB@Compuserve.com
5:  Prof. J.R. Moreira, NEGAWATT  São Paulo  Brazil.
6:  Dr. A. Borroto, CEMA  University of Cienfuegos  Cuba. 
7:  Dr. P.R. Rogue, CETA  University Santa Clara  Cuba.  E-mail - ceta@ucentral.quantum.inf.cu
8:  Prof. R.H. Williams, Center for Energy & Environmental Studies, Princeton University  USA.
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B:  Energie aus Bio-Mass.  Flaig, Mohr.  Germany  1994  3-540-57227-9
C:  Bioenergy for Development.  Woods, Hall.  FAO-Rome  1994  92-5-103449-4

Bio-Gas Energy. - [ Digesters ]:
For Large Systems:              -  Danish Energy Agency. Copenhagen DK  Fax: + 45  3311 4743
For Medium-size Systems:  - "Danish Bio-Energi"  Issue nr. 28/1996 p.10. -  nr. 30/96 p.12. 
                                                    &  nr. 32/97 p.10.  E-mail - biopress@post4.tele.dk  
                                                 -  Prof. H. Stassen, BTG  University of Twente  Netherlands.          
For Small Low-cost Units:   -  Prof. Zhong, Guangzhou Inst. of Geography  China.
[Plastic-bag digesters,           -  University of Agriculture & Forestry, Thu Duc HCM City  Viet Nam,
& Integrated Farming].         <http//ourworld.compuserve.com/homepages/utaf> 
                                                 <100013.3330@compuserve.com>                   
                                                -  Dr. Bo Göhl FSP: E-mail - fspzim@harare.iafrica.com
                                                -  Dr. E. Murgueitio: E-mail - cipav@cali.cetcol.net.co  
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Wave Power:
1:  Power from the Waves.  D. Ross   Oxford University Press  UK  1997
2:  Erik Skaarup,  Wave Plane Int. Cph. Denmark  Tel: + 45 3917 9833 / Univ.of Cork Ireland.
     See: "Energi & Planlægning"  June 1997 page 10.  E-mail - sunmedia@dk-online.dk 

Water-treatment  Water-pumping - etc.:
1:  Prof. Thomas L. Crisman, University of Florida  Gainesville  Florida  USA 
2:  Prof. P. D. Jenssen, Agricultural University of Norway  E-mail - petter.jenssen@itf.nlh.no
3:  Beth Josephson, Center for Rest. of Waters  Falmouth Ma.  USA  E-mail - bjosephs@mbl.edu
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B:  Mini HydroPower, T. Jiandong et al. UNESCO/John Wiley & Sons  UK  1996  0-471-96264-3  
C: Compendium in Hydraulic Ram-pumps.  J. Furze,  1995
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             as the coordinating Danish partner; - Handelshøjskole in Århus DK.
         -  A CD with a database on Renewable Energy is available from UNESCO-Publishing Paris. 
         -  An energy/development CD-library is available from Belgium. E-mail - humanity@innet.be                             
            http://www.oneworld.org/globalprojects/humcdrom 
Plus:
         - Rainbow Power Company Catalogue,  Ninbin NSW 2480 Australia.  Fax: + 61  66 89 11 09.
         - Catalogue from Real Goods Co.  Ukiah CA 95482-3471 USA.  Fax: + 1  707 468 94 86  
            E-mail - realgood@well.sf.ca.us
          - Home Power Journal,  Post-box 520  Ashland OR 97520 USA.  Fax: + 1  916 475 3179. 



A:   Extra Titles of Interest:

01:  Owner-built Homestead.  Barbara & K. Kern  Schribner Pub.  NY  USA  1977  0-684-14926-5
     
02:  Owner-built Home.  Ken Kern  NY  USA  1972/1975  0-684-14223-6 / 0-684-14218-X

03:  Levende Hus.  F. Miller, A. Reite  Teknologisk Institutt  Oslo  1993  82-567-0659-7  
     [ book, - video also available. (trans. - houses as living / responding entities) ].

04:  Natural Energy & Vernacular Architecture.  H. Fathy  Chicago  USA  1986  0-226-23918-7

05:  Shelter & Employment.  UNCHS/ILO Geneva  1995  92-2-108523-6 

06:  Other Homes & Garbage.  Leckie et al.  USA  1975  0-87156-141-7     

07:  Radical Technology.  Boyle, Harper  UK/USA  1976  0-394-73093-3

08:  Energy Primer.  Portola Institute  USA  1974  0-914774-00-X     

09:  Technological Self-Sufficiency.  R. Clarke  UK  1976  0-571-10835-0

10:  The Power Guide.  Hulscher, Fraenkel  UK/NL  1994  1-85339-192-1

11:  The Home-built Dynamo.  A.T. Forbes  Forbes Pub. Box 3919 Auck. NZ  1987  0-9597749-0-4 

12:  Eco-Tech.  Robert S. de Ropp  Delacorte Press NY  USA  1975  0-440-02233-9

13:  Freja 1974//75//77  Denmark  1974//75//77  87-418-4071-2  &  87-87555-028

14:  Self-Sufficiency.  J. Seymour  UK  1973//76  0-571-09954-8  &  0-571-11095-9

15:  Whole Earth Catalog.  USA  1968//71//74//80//1994  394-73951-5  &  0-06-251059-2

16:  Liklik Buk.  Melanesian Council of Churches  PNG  1977  0-86-935-0244

17:  People's Workbook.  EDA  South Africa  1981  0-620-05355-0

18:  Food.  S. Szeczelkun  Unicorn Press Brighton/Seattle  UK/USA  1972  0-85659-006-1

19:  Hydroponic Food Production.  H.M. Resh  Woodbridge Press  USA  1978  0-912800-54-2

20:  Organic Gardening under Glass.  G. Abraham  Rodale Press  USA  1975  0-87857-104-3     

21:  Ferment.  B. Mollison  Australia  1993  0-908228-06-6

22:  Sustainable Agricultural Systems.  Edwards  USA  1990  0-935734-21-X 

23:  Organic Farming.  N. Lampkin  UK  1990  0-85236-191-2

24:  Fruit Biology.  V. Kolesnikov  Mir Pub.  Moscow  USSR  1966

25:  Making Aquatic Weeds Useful.  Acad. of Science.  USA  1976  Lib. of Congress nr. 76-53285

26:  Compendium in the Integrated Farming System - Vols. 1 & 2.  Furze  1996/97

+    Agricultural & Machinery Catalogue.  CeCeCo Ibaraki City  Japan   
+    Book Catalogue.  Intermediate Technology  105 Southampton Rd. London UK 



B:   Extra Titles:

01:  Handlingsplan for VE. - VE Rådet  Denmark  1994  87-90074-00-9

02:  Global Collaboration on a Sustainable Energy Development.   

        Danish Technical University [DTU/DTH]  Denmark  1991  87-502-0721-0  [p. 45-101]

03:  Earth Conference on Biomass for Energy/Development/Environment  Havana  Cuba  1995

04:  1st. & 2nd. International Conferences on Ecological Engineering. 1st. Conf; - Stensund 

        Peoples-High School  Sweden  1991. & 2nd; - Wädenswil  Switzerland  1995  0-87849-741-2  

05:  Improve Your Business. [2 vols.]  ILO  Geneva  Switzerland  1986  92-2-105342-3

06:  The Gengis Khan Guide to Business.  Brian Warnes  Osmosis Pub.  UK  1984  0-9509432-0-7

07:  Essay on Economic Growth and Planning.  M. Dobb  UK  1960/76  0-7100-1284-5

08:  Rural Industrial in China.  Sigurdson  USA/UK  1977  0-674-78072-

09:  Going Beyond the Square.  Otto Lacis  Progress USSR  1988  5-01-001895-0

10:  Population,Tech.,Lifestyle.  Goodland,Daly,Serafy  IBRD/UNESCO USA 1992  1-55963-199-6   

11:  Renewable Energy.  G. Boyle  Oxford University Press  UK  1996  0-19-856451-1

12:  WEC Study Committee on Renewable Energy Resources.  Darnell - Bechtel Corp. USA 1993   

13:  Energy Efficiency & Conservation in the Develop. World.  World Bank  18 March 1992

14:  The Bank's Role in the Electric Power Sector.  World Bank  27 April 1992

15:  Debt & Disorder - External Financing for Develop.  J. Loxley  USA  1986  0-8133-7218-6

16:  A Fate Worse Than Debt.  Susan George  UK/USA  1988/90  0-8021-3121-2



Compendium in Wind Turbine Blade Theory & Praxis  - Based on Experience from the 4th. Period
                                            
 of  Wind Electrical Power Generation:  -  1968 to 1978.       J. Furze   1993/94/97/99.

01.             Some Remarks on Energy & Environmental Co-operation Cuba & Denmark:  J.Furze.  Denmark. 1991/1994.

02.              Sun & Wind: C.Herforth, C.Nybroe.  Denmark. 1976.  ISBN 87 87 498 48 0

03.              Wind-power: B.Södergård.  Sweden/Denmark. 1975/1976.  ISBN 87 571 0510 3

04.              Simplified Wind Power Systems: J.Park.  Box-4301 Sylmar California USA. 1975. 

05.              Wind-Powered Machines: Ya.I.Shefter. Mashinostroyeniye Press Moscow USSR. 1972.

06.              Aerodynamics: J.Allen. Harper & Row. New York USA. 1963

07.              Flying: L.Marsh. Pleiades Books. London  UK. 1945.

08.              Flight Manual: W.K.Kershner. Iowa State Univ. Press USA. 1973.  ISBN 0 8138 1610 6

09.              Gliding:  D.Piggot. A. & C. Black. London  UK. 1958.

10.              Advanced Pilot's Manual: W.K.Kershner. USA 1992.  ISBN 0 8138 1300 X

11.              Wind Energy: RISØ. Denmark. 1990.  ISBN  87 503 8305 1

12.              Energy Primer: Portola Institute California  USA. 1974.  ISBN 0 914774 00 X

13.              Radical Technology: G.Boyle, P.Harper. UK. 1976.  ISBN 0 394 730

14.              Energy: S.A.Szczelkun. UK/USA. 1973.  Library of Congress catalogue book number 73 82211

15.              Simplified Wind Power Systems: J.Park. Box-4301. Sylmar California USA. 1975. 

16.              Freja 1974: School of Architecture Copenhagen Denmark. 1974.      

17.              Wind-Powered Machines: Ya.I.Shefter. Moscow  USSR. 1972. /NASA-USA. 1974.

18.              Other Homes & Garbage: Leckie et al. USA. 1975.  ISBN 0 87156 141 7

19.              Windmills & Wind Motors: F.E.Powell. USA. 1910/1985.  ISBN 0 917914 27 9 

20.              Wind & Windspinners: M.Hackleman. Earthmind Mariposa California  USA. 1974. 

21.              Wind generator-JEPH 10: Jemmett Engineering Pinner Middlesex  UK. 1994. 

22.              The Generation of Electricity by Wind Power: E.W.Golding.  UK./USA. 1955.

23.              Handbook of Homemade Power: USA. 1974.  ISBN 0 553 14310 7

24.              Homebuilt Wind-Generated Electricity Handbook: M.Hackleman.  USA. 1975.

25.              CAT-Plans: CAT Machynlleth Powys Wales UK. 1976.

26.              Sun & Wind: C.Herforth, C.Nybroe. Denmark. 1976.      

27.              Energy: S.A.Szczelkun UK/USA. 1973. 

28.              Energy Primer: Portola Institute California  USA. 1974.

29.              Producing Your Own Power: C.H.Stoner ed. USA. 1974.

30.              Windpower Workshop & Brakedrum PM Alternator Windmill Plans: 
                 
                   H.Piggott. Scoraig Dundonnell Scotland  UK. 1997 & 1998.  ISBN 1 898049 13 0

31.              Handbook of Homemade Power: Bantam Books USA. 1974.  ISBN 0 55314310 7

32.              Energy: S.A.Szczelkun. UK/USA. 1973.

33.              Radical Technology: G.Boyle, P.Harper. UK. 1976

34.              Producing Your Own Power: C.H.Stoner  ed. USA. 1974.

35.              Ultra-light Propulsion: Brinks.  Tab Books  USA. 1982/83.  ISBN 0 93 8716 04 2

36.              Windpower Workshop: H.Piggott.  UK. 1997.

37.              Energy: S.A.Szczelkun. UK/USA. 1973,

38.              Wind Power: P.Gipe. Chelsea Green Pub. Vermont USA. 1993.  ISBN 0 930031 64 4

39.              Technological Self-Sufficiency: R.Clarke. UK. 1976.  ISBN 0 571 11057 6 

40.              Energy: S.A.Szczelkun. UK/USA.  1973.

41.              Home Power [ monthly magazine ]:  Box 130. Hornbrook California USA.  May 1992.

42.              Home-built Wind Generated Electricity Handbook: M.Hackleman.  USA. 1975. 

43.              Cretan Sail Windpump: R.D.Mann. I.T. Pub. UK. 1979/1992.  ISBN 0 903031 66 3

44.              Low-cost Windmill: VITA. University of California. USA. 1970/77. 

45.              Catalogues from Rainbow Power Company Ltd.:  Nimbin. NSW  Australia. 1992/1993.

46.              Wind Power: P.Gipe.  USA. 1993.

47.              Wind-Powered Machines: Ya.I.Shefter. Moscow USSR. 1972./NASA-USA. 1974.

48.              Homebuilt Wind-Generated Electricity Handbook: M.Hackleman. USA. 1975.

49.              Windgeneratoren Technik: B.Hanus. Franzis´Verlag. Germany. 97. ISBN 3 7723 4712 6 
                                     
50.              Rainbow Power Company Australia: 1992/1993.

51.              Brochures of Different Small Wind-Turbines:

52.              Revised/Edited - Handbook for FD-2 Micro-turbine: J.Furze  Denmark. 1993.

53.              Illustrated Chronology of Wind-Turbine Development: - J.Furze, P.Gipe et al 1993.

54.              Extra supplement - The Wind Turbine 1999: H.Stiesdal, C.Nybroe, J.Furze, H.Piggott.

55.              Mathematical & Help-tables from many different sources.

         
                   Plus material and assistance from many friends and sources:
                   MINVEC, MINAZ, MEP, CITMA and CETER-ISPJAE Habana, CETA-Santa Clara & CIES-Santiago Cuba.
                   And from: A.Broe, P.Karnøe, C.Nybroe, N.H.Nielsen & from RISØ Wind-Turbine Testing Station Denmark.



                                        Compendium in Low-cost Wind-mills.      J.Furze     1993/95/97.
                   
                                           01:              Building a Domestic Windpump.  Barr  UK   1-870653-29-7.

                                           02:              Waterpump & Cretan Sail W-mill.  CAT Machynlleth Powys Wales UK 1977.    
                                         
                                           03:              Cretan Sail Windpump. Mann  UK  1983/1992   0-903031-66-3.

                                           04:              Low-cost Windmill.  Bossel  VITA - University of California  USA   1970/1977.

                                           05:              Technological Self-Sufficiency.  Clarke   UK  1976   0-571-11057-6.

                                           06:              Einfälle statt Abfälle.  Kuhtz, Böhmeke  W.Germany  1984   3-924038-10-4. 

                                           06a:            Ultralight Propulsion.  Brinks  USA  1982/1983    0-938716-04-2.

                                           07:              Simplified Wind Power Systems.  Park  Helion Publishers  USA  1975.

                                           08:              It´s a Breeze.  UK  1995  1-898049-19-X   - Windpower Workshop.  UK  1997 
                                                              1-898049-13-0  and - Brakedrum PM-Alternator Windmill Plans.  UK  1998 
                                                               Hugh Piggott  1995, 1997 and 1998.

                                           09:              Handbook of Homemade Power.  Shuttleworth  Mother Earth News/Bantam 
                                                               Books   USA  1974   0 55314310 7.

                                           10:              Producing Your Own Power.   Stoner - ed.  USA  1975   0-394-71440-7.
 
                                           11:              Energy.  Szczelkun  USA   1973  Library of Congress book number  73-82211.

                                           12:              Radical Technology.  Boyle, Harper  UK/USA  1976   0-394-73093-3.

                                           13:              Piggott 1995 and 1997.

                                           14:              Village Technology Handbook.  VITA - USA  1963/1977.

                                           15:              Catalogue from Rainbow Power - Nimbin NSW  Australia.

                                           16:               Wind Power.  Gipe  USA  1993   0-930031-64-4.

                                           17:              Furze  1997.

                                           18:              Permaculture.  Mollison  Australia/USA  1990   1-55963-048-5.

                                           19:              Tables & Conversions.

                                                                                
                                                     
                                           Compendium in Wind-Rotors for Water Pumping and Electrical Power Generation.
                                           J. Furze     1998.

                                           01:              Wind and Windspinners.  Michael Hackleman   Earthmind-Peace Press 
                                                              Mariposa California  USA  1974.

                                           02:              Simplified Wind Power Systems.  Jack Park  Box-4301 Sylmar Ca.  USA 1975.

                                           03:              Eco-Tech.  R.S. de Ropp  Delacorte Press NY. USA  1975   0-440-02233-9. 

                                           04:              The Survival Handbook.  Michael Allaby   Macmillan  UK  1975   0-330-24813-8. 
     

                                           05:              CAT-Plans.  CAT Machynlleth Powys Wales   UK  1975. 

                                           06:              Sun and Wind [in Danish].  Claus Herforth, Claus Nybroe   
                                                               Denmark  1976   87-87498-48-0.

                                           07:              Wind-Generator - JEPH 10.  Jemmett Engineering  Hatch End Pinner   
                                                              Middlesex  UK  1994.

                                           08:              Wind-Generator - JEPH 7.   Jemmett Engineering  UK  1994.

                                           09:              Risø-M-2538 Darrieus Windmills [in Danish].  T.F.Pedersen, M.T.Jensen
                                                              Risø  Denmark  1985   87-550-11624.

                                           10:              Sun and Wind.  C.Herforth, C.Nybroe  Denmark  1976. 

                                           11:              Darrieus Wind-Generator - ALTWGD.   Jemmett Engineering  UK  1997.

                                           12:              Der Savonius Rotor.  Heinz Schulz   Ökobuch Verlag Staufen bei Freiburg 
                                                              Germany   1989   3-922964-48-6.

                                           13:              Brochures from Windside Wind-Rotor Turbines <www.windside.com> Finland.

                                           14:              Extra titles and information sources.



                                                  Compendium in Small Hydro:     J. Furze   2000.
         
01:   The Power Guide:   W. Hulscher & P. Frænkel.  1994.   ISBN  1 85339 192 1.   IT Books.  London  UK - University of Twente.  The Netherlands.

02:    Machinery´s Encyclopedia Vol. VI:   [Chas. L. Hubbard].  The Industrial Press. 1917.  New York  USA / London UK.
 

03:    Energy Primer:   Portola Institute.  1974.  ISBN   0 914774 00 X.   Portola Institute.  558 Santa Cruz Ave. Menlo Park.  California  94025.  USA.
              
04:   Solar Living Source Book:  J. Schaeffer et al.  1994.  ISBN.  0 930031 68 7.   Chelsea Green Pub.  PO-Box  428. White River Junction. Vermont           
 05001. USA.

 05:  Energy from Nature:  P. Pedals.  1993.  Rainbow Power Company.  1. Alternative Way.  Nimbin.  New South Wales  2480.  Australia.
                                                                                      
06:   Handbook of Homemade Power:   Mother Earth News.  1974.  Bantam Books  666 Fifth Ave.  New York.  N.Y.  10019.  USA.      
                                                                      
07:   Harnessing Water Power for Home Energy:  D. McGuigan.  1978.  Garden Way  Publishing.  Pownal.  Vermont  05261.  USA.

08:   Liklik Buk: Melanesian Council of Churches.  1977.  ISBN   0 86935 0244.   Lae  Papua New Guinea.
 
09:   D.I.Y. - Plan 7 - Timber Waterwheel:  CAT.  1977.  Center for Alternative Technology.  Machynlleth.  Powys.  Wales.  UK.
                                                                        
10:   Eco-Tech:  R.S. de Ropp.  1975.  Dell Publishing.  1. Dag Hammarskjold Plaza.  New York.  N.Y.  10017.  USA. 
                                                                        
11:   Other Homes & Garbage:   J. Leckie et al.  1975.  ISBN   0 87156 141 7.  Sierra Club Books.  530 Bush St.  San Francisco.  CA  94108.  USA.  
                                                                         
12:   Windmills & Wind Motors:   F.E. Powell.  1910 /1985.   ISBN   0 917914 27 9.  Lindsay Publications.  Bradley  IL.  60915   USA.
                                                                       
13:   Forsøgsmøllen - Vol IV. [The Danish Experimental Wind Mill Station Report - 1900-1903]    Poul La Cour.  1903.   Det Nordiske Forlag                         
         Copenhagen Denmark.
                                                                        
14:   Mini-Hydro:  J. McPhee.   "The New Yorker" Magazine  - # 23 February 1981. "New Yorker" Magazine.  25 West 43rd. Street.  New York.                         
         N.Y.  10036.  USA.
              
        Appendix: Small-scale Dam Construction, Pipes and Fittings, Tables etc:
                                                                         
15:   Permaculture:  B. Mollison.  1990.  ISBN 1 55963 048 5.  Island Press Washington DC.  USA / Australia.
                                                                         
16:   Ben Meadows Catalogue  1994-1995:  Ben Meadows Co.- Equipment for Natural  Resources.   3589 Broad S.t.  Atlanta. Geo.  30341. USA.
                                                                        
17:   Village Technology Handbook:  VITA.  1975.  VITA.  3706 Rhode Island Ave.  Mt. Rainier.  Maryland USA.

                                                                           Extra Titles: - Construction Manuals & Reference Books. 
     Micro-Centrales Hydrauliques:   J-B. Maucor & S. Maucor. 1984. - available from: MilieuBoek.  Plantage Middenlaan 2 H.  Amsterdam  
        The Netherlands.

        Micro-Hydro Electric Power:  R. Holland. 1983.  ISBN  1 85339 363 0.   IT Books. - available from: IT Bookshop. 
        103-105 Southhampton Row.  London   WC1B 4HH.  UK.  [orders@itpubs.org.uk].

        Micro-Hydro Power:   P. Fraenkel et al.  1991.  ISBN   1 853339 029 1.   IT Books.  London UK.

        Micro-Hydro Design Manual:  A. Harvey et al. 1993.  ISBN  1 85339 103 4.   IT Books.  London  UK.
                                                                         
        Micro-Hydropower Sourcebook:  A.R. Inversin. 1986.  ISBN   0 94668 848 6.  NRECA Books.  - available from IT Bookshop.  London  UK.
                                                                        
        Small Hydro Power in China: Hangzhou Regional Center for Small Hydro Power.   1985.  ISBN  0 946688 46 X. - available from IT Bookshop            
       London UK.
                                                                         
        Motors as Generators for Micro-hydropower:  N. Smith. 1995.  ISBN  1 85339 286 3.  IT Books.  London  UK.
                                                                        
        Pumps as Turbines:  A. Williams. 1995.  ISBN   1 85339 285 5.  IT Books.  London  UK.
                                                                         
        Water Current Turbines:  P. Garman. 1986.  ISBN   0 94668 827 3.  IT Books.  London  UK.

                                                                         
        Young Mill-Wright & Millers Guide:  Oliver Evans. 1850/1972. - avail - from  Metastasis, Box 128.  Marblemount. Washing.   98267.  USA.
                                                                         
        Treatise on Mills & Millwork:  Sir William Fairbarn. 1861/1878.  Longhams Publishing.  London  UK.
                                                                          
        Electricity for the Farm:  F. Andersen. 1915.  Macmillan Publishing Co. USA.
                                                                           
        Power for the Farm from Small Streams: US Dept. of Agriculture.  Jan. 1925.  Washington DC. USA.
                                                                           
        Water Power Development - Vols I & II:  E. Mosonyi. 1960/1967.  Hungarian Academy of Science.  BudaPest  Hungary.
                                                                                
        English/British Watermills:  L. Syson. 1965.  Batsford Publishing.  London  UK.
                                                                                        
        Overshot Water-Wheel - Design & Construction Manual:  VITA.  1979.  VITA.  3706 Rhode Island Ave.  Mt. Rainer.  Maryland.  USA.
                                                                                 
        The Micro-Hydro Pelton Turbine Manual:  J. Thake. 1999.   ISBN   1 85339 460 2.  IT Books.  London  UK. 
                                                                                        
        Banki Water Turbine:  Mockmore & Merryfield. 1949.  Bulletin Series Number 25.  1949.  School of Engineering.  Oregon State University.                   
        Corvallis. Oregon  97331.  USA.                 
                                                                                          
        Crossflow Turbine Type - BYS 7:  SKAT. 1986. - available from Swiss Center  for App. Technology.  Vadianstrasse 42.  CH-9000  St. Gallen.               
        Switzerland.
                                                                                         
        Multi-Purpose Power Unit:  A.M. Nakarmi & Backmann.  1982.  Sahayogi Press.  Tripureshwar.  Kathmandu.  Nepal.
                                                                          
        Low-cost Development of Small Water-Power Sites:  H.W. Hamm. 1967.  VITA.  3706 Rhode Island Ave.  Mt. Rainer.  Maryland.  USA.
                                                                          
        Mini-Hydropower: T. Jiandong et al. 1996.  ISBN  0 471 96264 3.   UNESCO - John Wiley & Sons Publishing.  London  UK.     
                                                                          
        Field Engineering:  P. Stern [F. Longland]. 1936/1993.  ISBN  0 903031 68 X.  IT Books.  London  UK.  
                                                                          
        Home Power Magazine:  PO-Box  520.  Ashland 97520 OR. USA.
                                                                          
        Waterlines Magazine:  IT Books.  London  UK. 
                                                                           
        Compendium in Hydraulic Ram-Pumps:  J. Furze. 1995/1996.  
                                                                           
        Compendium in the Integrated Farming System:  J. Furze.  1996/1997/1998. 
           



Compendium in Solar-cookers & Food-dryers.   J. Furze  1996.

01:   Energy Primer.  Portola Institute,  USA  1974  0-914774-00-X.

02:   Eco-Tech.  Robert S. de Ropp   Dell Pub.  USA  1975.

03:   Peoples Workbook.  EDA  South Africa  1981  0-620-05355-0.

04:   The Power Guide.  Hulscher, Fraenkel  UK/Netherlands  1994  1-85339-192-1.

05:   Sunshine Revolution.  Røstvik  Norway/USA  92  82-91052-01(3)-8(4).

06:   App. Technology Sourcebook.  Darrow, Pam  VITA  USA  1976  0-917704-00-2.

07:   Soft Technology.  Baldwin  CE/Penguin  USA/UK  1978  0-14-00-48065.

08:   Direct Use of the Sun's Energy.  F. Daniels  USA  1964 
         Library of Congress nr.  64-20913.

09:   Handbook of Homemade Power.  Shuttleworth  Mother Earth News  USA  1974 

10:   ULOG - Morgartenring 18  CH-4054 Basel  Switzerland.

11:   Solar Fun Book.  Barling  USA  1979  0-931790-04-2.

12:   Cardboard Solar-cookers & Food Dryers.  Gujarat Energy Dev. Agency, Sayajigunj, 
         Vadodara 390 005, Gujarat India.

13:   App. Paper-based Technology - [APT].  Packer  Zimbabwe/UK  1989/95  1-85339-268-5.

14:   Cooking with Solar-energy. 

Compendium in Hydraulic Ram-pumps.  J. Furze  1995/96                      

01:    Hydraulic Ram-pumps.  Jeffery et al.  UK  1992  1-85339-172-7.

02:    Manual on the Hydraulic Ram.  Watt  UK  1975/93  0-903031-15-9.

03:    Hydraulic Rams.  P. de Jong  TU Delft  Netherlands.

04:    L'Installation d'un Belier Hydraulique.  Hermans  ATOL Leuven, Belgium  1984.

05:    Power Guide, Hulscher.  Fraenkel  UK/Netherlands 1994  1-85339-191-1.

06:    Real Goods Catalogue.  USA 1995  0-930031-68-7.

07:    Other Homes & Garbage.  Leckie et al  USA  1975  0-87156-141-7.

08:    Agricultural and Industrial Machinery  Catalogue.  CeCoCo  Ibaraki City,  Japan.

09:    Rainbow Power Catalogue.  Nimbin  NSW  Australia.

10:    Food.  Szczelkun  UK/USA  1972  0-85659-006-1.

811:    Handbook of Homemade Power.  Shuttleworth  Mother Earth News  USA  1974.

12:    Popular Mechanics Farm Manual.  Chicago  USA  1947

13:    Producing your own Power.  Stoner  USA 1974  0-394-71440-7.

14:    Village Technology Handbook.  VITA  USA  1963/77.

15:    App. Technology Sourcebook.  Darrow, Pam  VITA  USA  1976  0-917704-00-2.

16:    South-West Jutland Energy Office.  Lars Rasmussen  Denmark  1995.
 



                        Integrated Farming System:  Vol. I:     J. Furze [ed.]  1996/97/98.

Page 10:          Presentation at International Permaculture Conference.
                        Chan.   Copenhagen Denmark August 1993.

         18:          Dyke Pond Concept.
                        Korn.   DPS - DTU / Asian Institute of Technology - Bangkok.  1996.
         26:          HaNoi System for Waste Water Treatment.  AIT / Viet Nam.

         32:          Project Proposal for Cuba. 
                        Chan.   Biomass Energy Conference, - Havana  January 1995.

         39:          Project Proposal for Brewery in Fiji.  
                        Chan.   May 1995.

         43:          Integrated Farming Project in Viet Nam.  
                        Chan.   1995.

         55:          Integrated Farming Project in P.R. China.
                        Zhong, Chan, Furtado, Ruddle.   1986.

       106:          Energy Efficiency of the Integrated Farming System.
                        Chan.   1988.

       135:          Dike Pond System & Case Study in P.R. China.
                        Chan.   1986.

       168:          The Mulberry Dike Carp Pond System of Pearl River Delta.
                        Ruddle, Furtado, Zhong,  Deng.   1983.

       185:          Energy Exchange.
                        Ruddle, Deng, Liang.   1983.   

       206:          Seminar at Danish Technical University & Danish Agricultural                       
                        University. Copenhagen Denmark.   June 1992.

       210:          Lecture Notes from Seminars.  - Furze.   1992
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                                                 APPENDIX
Subject, Page nr. and Source.

AQUACULTURE  

 238:   Owner-Built Homestead.  Barbara & K. Kern  USA  1974/75//77  0-684-14926-5. [A].

 249:   Other Homes & Garbage.  J. Leckie et al.  USA  1975  0-87156-141-7. [B].

 266:   Radical Technology.  G. Boyle, P. Harper  UK/USA  1976  0-394-73093-3. [C].

 268:   Energy Primer.  Portola Institute  USA  1974  0-914774-00-X.

 281:   Technological Self-Sufficiency.  R. Clarke  UK  1976  0-571-10835-0. [D].

 282:   Eco-Tech.  R.S.de Ropp  Delacorte Press NY.  USA  1975  0-440-02233-9.  

 285:   Permaculture.  B. Mollison  Australia/USA  1990  18-55963-048-5. [E].

 337:   Freja 1975 - Perspectivplan 3.  School of Architecture Cph. DK 1975  87-87555-028. [F].

 338:   Fish-farm in BanglaDesh.  DANIDA  DK  1989  87-7265-079-6.

 339:   Freja 1975  [F]. / Self-Sufficiency.  J. & S. Seymour  UK  1973  0-571-09954-8.

DUCKS AND GEESE

 340:   Ken Kern  1974/75  [A].

 341:   Liklik Buk.  Melanesian Council of Churches, Papua New Guinea  1977  0-86-935-0244.

 343:   Peoples's Workbook.  EDA  Johannesburg  South Africa  1981  0-620-05355-0. [G]. 

 345:  "Chicken-tractor" - Radical Agriculture.  R. Merrill [Ed.]  USA  1976  06-090437-6.

HYDROPONICS

 346:   Radical Technology  [C].

 352:   Food.  Stefan Szeczelkun  Unicorn Bookshop Brighton UK/Seattle USA 1972. 0-85659-006-1.

 353:   Technological Self-Sufficiency  [D].

 354:   Complete Vegetable Gardener's Sourcebook.  D. Newcoomb  USA  1980. 0-380-75318-9.

 355:   Other Homes & Garbage  [B].

 356:   Hydroponics as a Hobby.  Public Works  W. Szykita ed.  Links Pub.  NY-USA/London-UK  1974  [H].

 360:   Interview with Shijeo Nozawa. Earth Summit News [Rio-Brazil] 1992.

NB - Also consult: 

-          Hydroponic Food Production.  H.M. Resh  USA  1978. 0-912800-54-2.

-          Organic Gardening under Glass.  G. & K. Abraham  USA  1975. 0-87857-104-3.   

DIGESTERS AND METHANE

 362:   Other Homes & Garbage  [B].

 386:   Technological Self-Sufficiency  [D].

 388:   Tubular Plastic Bio-Digester.  Simalenga, SIDA/FAO-FARMESA, PO-Box 3730 Harare Zimbabwe.             

404:   Tube-digester  [Fry] - The Autonomous House.  B. & R. Vale  [I].

 405:   Installation Manual [CD]  University of Agriculture.  HCM-City Viet Nam / University of Tropical                  

           Agriculture - www.hcm.fpt.vn/inet~utaf                                                         

 411:   Fittings etc. from Fulford and from Crook etc.  IT Books London  UK.

 423:   Digester Design. Al. Rutan.  Home Power Magazine # 27,28.  USA.  1992. 

 425:   Biogasgruppe “Bundschuh”.  Ekkehard Schneider Munich  Germany.

 429:   Anaerobic treatment system for coffee waste water.  BTG - Twente NL / AMANCO - Costa Rica.

WATER PURIFICATION

 433:   Permaculture.  B. Mollison  [E].

 442:   Other Homes & Garbage  [B].

 451:  "Ecol-system" - The Autonomous House.  B. & R. Vale  UK  1975. 0-500-93001-5  [I].

 452:  "Ecol-system" - Energy, Environment, Building.  P. Steadman  UK/USA 1975  0-521-20694-4. 

 453:    The Owner-Built Home.  Ken Kern  USA  1972/75  0-684-14218-X  [J].

 456:    Sunshine Rev./Integrated Solar-system.  H.Røstvik  Stavanger Norway 1991  82-91052-01-8.



 457:    Flow-Forms.

 458:    Permaculture.  B. Mollison  [E].

WELLS, PONDS, DAMS, TANKS & WATER-PUMPING 

 460:   Self-Sufficiency.  J. Seymour  Faber & Faber  UK  1976  0-571-11095-9.

 462:   Permaculture.  B. Mollison  [E]. 

 473:   The Owner-Built Home.  Ken Kern [J]. / Mollison  [E].

 477:   Engineering in Emergencies.  J.Davis, R.Lambert. IT Books.  London UK 1997/2000 1-85339-222-7.

 483:   The Autonomous House.  B. & R. Vale  [I]

 485:   Glass-fiber tank modules.  G. Chan.

 486:   Wire-power transmission.  VITA  USA  1963/77  [K].

 489:   Hand-pump for Irrigation.  EDA  [G].   

 493:   Trompe device - for compressing air.  B. Mollison  [E]. 

BUILDING CONSTRUCTION

 494:   Compost-Toilet Unit.  Ken Kern  1972/75 & 74/75  [A-J].

 503:   Compost Materials.  B. Mollison  [E].

 504:   Septic-tank Systems.  Ken Kern  [A-J].    

 505:   Civius-Compost Toilet.  Survival Handbook.  M. Allaby  ed.  Macmillan  UK  1975  0-330-24813-8.  

 507:   Half-Dome Greenhouse.  Ken Kern  [A-J].

 508:   Adobe-Dome and Adobe Barn.   ------------ 

 514:   Greenhouses and IFS for Cold Climates.  George Chan.

 523:   Hydroponic-Greenhouse Design.  Home Power Magazine  # 28.  USA.  1992.   

 524:   Hydroponic-Greenhouse System.  Apropriate Tech. Sourcebook,  VITA  USA  1976   917704-00-42.

 525:   Greenhouse.  Public Works  [H].

 528:   Greenhouse.  - Ken Kern  [A].

 529:   Aqua-Dome.  Jesper. Saxgren, People's College  Kolding  Denmark.

 535:   Simple Dome Greenhouse.  Niels Bandholm  Hjortshøj  Århus  Denmark.

 545:   Domes.  E. Thorsteinn,  Box 62 - 121  Reykavik  Iceland.    

ENERGY POTENTIAL & CONVERSION TABLES

 551:   Remote Area Power-supply.  Rainbow Power  Ninbin NSW  Australia  1991/93.

 554:   Wind-speeds & Descriptions.  J. Furze, B. Mollison, P. Gipe, etc.

 557:   Choosing a Windmill for Water-pumping.  Aermotor Windmill Corp. San Angelo Texas  USA.

            Also consult: - FIASA Windmill Co. Argentina & Southern Cross Corp. Queensland  Aus.

 558:   Water-pumping Capacity of Wind-mills.  P. Gipe  USA  1993  0-930031-64-4.

A:       Village Technology Handbook.  VITA  USA  [K]. 

 559:   Estimating Small Stream  Water Flow.

 563:   Measuring the Flow of Water in Partially Filled Pipes.

 565:   Determining Probable Water Flow with Known Reservoir Height, & Size & Length of Pipe.  

 567:   Estimating Water Flow from Horizontal Pipes.

 569:   Determining Pipe Size or Velocity of Water in Pipes.

 570:   Estimating Flow Resistance of Pipe Fittings.

 572:   Determining Pump Outlet Size & H.P. Requirement.

 575:   Determining Pump Lift Capacity, Transmission, etc.

 B:       Matematical Conversions and Tables. 

 577:   Biological Paths to Self-Reliance.  R.E. Anderson  Sweden/USA  1979  0-442-20329-2.

 579:   The Power Guide.  W. Hulscher, P. Fraenkel  UK/Netherlands  1994  1-85339-192-1.

 588:   Triangulation - [H]  & Trignometry tables.



                          Kompost og Landbrugs Energi-relevante Kilde-materiale.     J.Furze    1997/98.        
                
                                           01:            Kompoststatistik 1991.   Domela, Nielsen, Reeh, Martinus 1993.
  
                                           02:            Modular Accellerated Composting Concept.   Ebbe Munster 1989.

                                           03:            Rodzone/Filteranlæg og Åben og Lukket Kompostering. 
                                                             Jørgen Løjstrup og VJ-Center - Erik Kristoffersen.

                                           04:            Fotokopier fra avis - “Aktuelt”.
                                                             AIT-Newsletter  - Bangkok.
                                                            “Komposten”.
                                                             Vermiculture Biotechnology  - New Delhi. 
                                                             BTG - Netherlands/Costa Rica.
 
                                           05:            Rositz Projekt.   Furze, Holst, Martinus 1992. 

                                           06:            Side 204 og 206-222 fra Vol 2. 
                                                           “Compendium in the Integrated Farming System”.   Furze 1996/1997.

                                           07:            Fotokopier fra “Dansk BioEnergi”.

                                           08:            Edited fotokopi af - “Studietur om Gårdbiogas til N. Tyskland”.
                                                              FolkeCenter 1996.

                                           09:             Plast-poser for Bio-gas Anlæg.   Walther et al. 1995.

                                           10:             Fotokopier fra avis - “Århus Stiftstidende”.
                                                               Elsbett Teknologie - Tyskland.

                                           11:             Fotokopi fra “El & Energi”.   Mægaard 1998. 

                                      Tubular Plastic Bio-digesters in Tanzania, Viet Nam, Zimbabwe & China.    
                                      J. Furze   1997/98/99.

                                                 -            Introduction and foreword from”Supplement to Compendium-1999".
                                                                                   
                                       001-035:     Evaluation of the Impact on Womens Lives of the Introduction of Low-cost                                                                                         
                                                               Polyethylene bio-digesters in Viet Nam.  Mette I.Lauridsen   VN/Denmark  1996/1998

                                                 -            Low cost biodigesters for zero grazing smallholder dairy farmers in Tanzania.
                                                               Innocent Rutamu. 1999.  Tanga Tanzania.

                                        036-097:    Small-scale Bio-gas digesters in Tanzania. 
                                                              Lotte Cortsen, Malene Lassen, Helle Nielsen   Denmark  1997.

                                        098-139:    Inpact of Low-cost Polyethylene Bio-digesters on Small Farms in Viet Nam.
                                                              Bui Xuan An. Sweden 1996.

                                       140-143:    Energy Efficiency of the Integrated Farming System  -  pages 12 - 15.
                                                              Prof. George Chan  1988.
 
                                        143a:          Intensive Livestock Production.  Dr.Thomas Preston
 
                                        144-159:    Tubular Plast. Bio-digesters, Simalenga  SIDA/FAO/FARMESA Zimbabwe 1996. 

                                        160:             Tube digester [Fry] - Autonomous  House.  B. & R. Vale  UK  1975.  0-500-93001-5.

                                        161-165:    Fulford & Crook. [Fittings, etc.]

                                                                166-173:    Extra bibliography & sources.  Fry, Fulford, Furze
   
                                        Appendix:   
                                                              Participatory Research with Farmers, - Postgrad. Training Courses in VietNamJohn Kornerup Bang.  Denmark. 1999.    
 
                                        Also consult:
                                                              Practical Building of Methane Power Plants.  L. John Fry.  USA  1974.  0-9600984-1-0.
                                                              Chinese Bio-gas Manual.  Crook [trans].  P.R.China/UK  1975/85.  0-903031-65-5.
                                                              Running a Bio-gas Program.  Fulford.  UK  1988.  0-946688-49-4.      
                                                              Compendium on the Integrated Farming System  - Vols 1 & 2.  Furze  1996/1997.



                                   WIND SPEEDS & DESCRIPTION                                                                                    
                                                                                              
**                                                                                                                                                      
**  Description        Speed       Mean speed    Beaufort     MPH         km/h           m/s          Weather     
                               knots        knots                force                                                                  forecast     
                                                                                                                                                                                                       
                                                         
**  Calm                      < 1              0                     0                   0.5             1.0             0.2          Calm         
**                                                                                              
**  Light air                  1-3            2                     1                  2.3              3.7             1             Light       
**                                                                                             
**  Light breeze            4-6            5                     2                  5.7              9.3            2.6               -                                             
                                                      
* Gentle breeze         7-10          9                     3                10.4            16.7            4.6               -                                             
                                                     
* Moderate breeze   11-16       13                     4                15.0             24.0           6.7          Moderate    
**                                                                                             
**  Fresh breeze          17-21       19                     5                22.0             35.2           9.8          Fresh 
                                                             
   Strong breeze        22-27       24                     6                27.6             44.5          12.4         Strong                                **
**          
   Near gale               28-33       30                     7                34.5             55.6          15.4              -         
**                                                                                             
* Gale                        34-40       37                     8              42.6              68.6         19.0          Gale                                             
                                                       
**  Strong gale            41-47       44                     9              50.6              81.5          22.7         Severe gale 
**                                                                                                 
**  Storm                     48-55       52                   10              60.0              96.4         26.8                -                                              
                                                                 
**  Violent Storm        56-63       60                   11              69.0            111.2         31.0                -                                             
                                                               
**  Hurricane              64-71        68                  12              78.3             126.0        35.0                -         
**                                                                                                                 
**                                                                                                                                                                               **                      
                                                                         
          RELATIONSHIP BETWEEN GRIGGS-PUTNAM INDEX [G]
          & ANNUAL MEAN WIND SPEED  [V] - IN  m/sec.                  
                                                                                                               
**                                                                                                                 See also:
**       G    V [m/sec]    MPH         W/sq.m.           Batelle Class    **    A:    A Handbook on the use of
**                                          #                *                                          **           Trees for Wind Power Po-
*                                                                                                       **            ential. E.W.Hewson, Wade
**       0            < 3          < 7              < 50                              0         **            N.T.I.S.  USA  1979
**                                                                                                        **    B:    Siting Handbook for
**       1            3 - 4         7 - 9           50 - 80                       0 - 1      **     *      Small Wind-energy
**                                                                                                        **            Conversion Systems.
**       2            4 - 5         9 - 11         80 - 125                     1 - 2      **            [ PNL-2521 Rev. 1. ]
**                                                                                                         **            Nat. Tech. Info. Service
**       3            5 - 6       11 - 13       125 - 250                     2 - 4      **              USA Dept. of Commerce
**                                                                                                         **            Springfield VA 22161 USA
**       4            6 - 7       13 - 16       250 - 400                     4 - 6      **     C:     Wind-Atlas computer-
**                                                                                                         **             program.
**       5            7 - 8       16 - 18       400 - 600                     6 - 7      **              RISØ National Laboratory
**                                                                                                         **            Roskilde Denmark
**       6            8 - 11     18 - 25       600 - 1600                   7 - 9      **   
**                                                                                                         **    #      Measured at standard 
**       7            > 11        > 25            > 1600                       9 - 10     **             height of 10 m.
**                                                                                                         **           [ at 50 m. height  =>
**                                                                                                         **            a: wind speed  + 26 %
                                                                                                                       b: energy  + 100 % ].

APPROXIMATE WIND SPEED ENERGY EFFECTS:                       
              A:    < 2.5 m/s         =>  Slight effects, no damage to crops or structures.
              B:   4.5 -  6.5 m/s    =>  Damage to very susceptible species.
              C:   9.5 - 12.5 m/s   =>  Mechanical damage to crops, some damage to structures.
              D:  15.5 - 35.0 m/s  =>  Severe structural & crop damage. Damage to some wind-mill types & models.  
              Most useful wind-turbine electrical energy is produced in wind-sectors  B. and  C. - 
              However an Australian model can produce useful electricity at app. 2.5 m/sec. 

REDUCTION OF WIND VELOCITY IN FORESTS:
Penetration in meters:      30 m.              Remaining velocity in % :     60 - 80 %
                                            60 m.                                            50 %
                                          120 m.                                            15 %
                                     300 - 1,500 m.                                    Negligible wind.





                                              Chronology of Wind-turbine Development.

Period nr. 0       Dutch type,  F. Nansen,  USA  1894

Period nr. 1       La Cour, Denmark  1890 - 1925.  La Cour from Askov in Denmark,          
                           was the pioneer of modern large-scale wind electrical  power generation. -
                           3kW.- 30 kW. [ co-generation systems ].

Period nr. 1.5     Lykkegaard, Denmark  30 - 75 kW. 1920 - 1945.  Series-production period.

Period nr. 2       F.L. Smidth, Denmark [ 60 - 70 kW. with effective gear-box developed from   
                            cement-ovens ], Hütter in Germany, Darrieus in France, Putnam in USA, and  
                            especially, very large-scale mass-production in the USSR.  1930 - 1945. 
                            [ small wind-generators for battery charging, mass-produced in USA ].

Period nr. 2.5     J. Juul, Denmark 1950,  13kW.- 45 kW.

Period nr. 3        J. Juul, 200 kW. Gedser wind-turbine, 1955 - 1967, and from 1977 
                            [ operated under Danish and USA-NASA research contract ]. Plus UK and 
                            West-Germany. [ Gedser was the first modern, reliable wind-turbine ].

Period nr. 4        Re-discovery phase, 1968 - 1978,  USA and Denmark. This phase results 
                            in 2 different development strategies: - Top-down, and Bottom-up.
           
                  a:      Mega turbines;  Tvind-college in Denmark & official Danish state research  
                            program, West-Germany, USA. - [ Development of glass-fiber Tvind-wing ].
           
                 b:      The Riisager wind-turbines from Denmark, 10kW.- 30kW.  
                           These pioneered the development of the cost-effective wind-turbine

Period nr. 5        Large-scale Danish commercial development and production; -  
                            55kW.- 100 kW.  1978 - 1985.

Period nr. 6        150kW.- 225 kW.  1985.

Period nr. 6.5     300 kW.  1991.

Period nr. 7        Large-scale production of cost-effective 500 kW. units,  Denmark 
                            and Germany. 1993.  Development of wind-turbines without gear-box,
                           [ Ring-generator -- Enercon, Germany ]

There is at the present time [ 1997 ] small-scale production in Denmark of Mega-sized 
wind-turbines, [ between 800 kW. and 1.7 MW. ].  However great consideration, must be paid to eventual dis-
economies of scale, maintenance, siteing, etc. etc.




