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About Terrains, Resources, industries…
(I am French so, if you want to correct me, don't hesitate)

I will suggest a concept, which will considerably improve:


- Terrain and resource management

- Trade

- Pollution


- Realism


- Economic dimension


- …

I read that you wanted revolutions in Civ IV. I think you can do one revolution with that.

I'm going to speak a little about my vision of fields and resource management. If you want precisions, please ask me to do so.
Why? Problematic
In Civ I,II or III,  (or Call To Power too) there is no difference between a cow, corn, or a horse and gold, coat or oil. That is to say that there is no difference between natural (non-renewable) resources (e.g. mineral (ground, sand, granite...) or fluids (oil, water, salt water...) ), and renewable resources (arable resources (vegetal) and animals (farming and breeding)).

All the resources are fixed to one place. For example, your civilization can discover horses and then lose the control of this resource but this kind of animal is really easy to farm, so it is stupid to continue having this type of concept. This concept is "good" only for non-renewable energy. Besides, a good point is that non-renewable energy can eat up. 
Furthermore, the number of different strategic resources is very poor cause it is impossible to affect one strategic resource for each terrain! (8 strategic resources, 8 for luxury and 10 for bonus) What is a luxury product? It depends on the demand and supply! During WW2, all resources were luxury resources in France!
Seasons, climate variations, and technological progress did not really affect terrains: the production of them was always the same. The resources and terrains of the previous versions of Civilization were too simplified. Citizens have clothes, can build houses… How do they manage to do it? Industries produce weapons and munitions, manufactured goods: where are built these industries in cities? The problem is that we are all regular players of civilization and we do not pay attention to these weaknesses. I will not develop further the problems of previous versions cause it is useless and I prefer talk about solutions.
Solutions

Here are some points of solutions, it is not so complicated, and as it is more realistic, it is better and can really improve strategic dimension of the game:

1) Underground, ground and “uperground”

A square of terrain must be divided between the underground, the ground and the "uperground". It is essential to distinguish these 3 levels. 

The underground is composed of minerals (granite, soil or ocean...) and can contain mineral deposit (goldfield...) or fluid field (oilfied...) too. 

The ground is composed by ground, sand, stone, lakes, rivers... 

The “uperground” is composed of vegetal, the flora. Woods, meadow… The flora depends on the type of ground. For example, it seems to be impossible to have a meadow on sand. Furthermore, each civilization can cultivate plants or trees and thus change the composition of the uperground.
The combination between ground and “uperground” constitutes one ecosystem. For each ecosystem, you can have one or more animal species, which are able to live in. Animals can either be domesticated or wild animals. A wild animal can be assimilated to a low rate renewable resource and a domesticated animal as a renewable resource. Furthermore, all animals can be considered as wild animals for non advanced civilizations while for advances civilizations progress allow to farm more types of animals. Thus the rate of renewal of a resource can vary.
Each level can be a combination between the different allowable components. For example, an underground can be composed of 70 Granite, 20% Gold, 10% Water.

In this concept, there is a huge quantity of resources to list, but I will explain how it is possible to simplify the trading.

Here is a picture that explains the principle of the 3 levels terrains.

To conclude with this part, 

· It is essential to dissociate the nature of a terrain with the climate. 

· It is essential to dissociate the modifiable characteristics (what is cultivated, farmed…) with non-modifiable characteristics (mineral deposit…)
· Each civilization can only manage the proportions of renewable resources and the rate of renewal of each resource can vary.
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2) Needs of a civilization

The Maslow pyramid presents the 5 levels of needs of each citizen. Once one level completed, the citizen tries to fulfil the just upper one. It is maybe complicated to adapt it in Civilization but it is interesting to know it.

[image: image2]
Consumption budget of a household can be divided into 8 categories too:

· Diet, food
· Clothing
· Housing
· Health
· Transport, telecommunication

· Culture, hobbies, education

· Hotel, cafés, restaurants

· Others
Percentages for each category change according to technological evolutions, government, living conditions, purchasing power…
In other words, you can distinguish primary needs (food, clothing, housing) and secondary needs (manufactured goods, weapons, munitions) and tertiary needs that is to say dividing the society in to the 3 branches of industry (activities sector).

In fact, production must be divided between the citizens in one city. You must affect you citizens (the working population) in the 3 branches: 

· The primary sector (agriculture, food, clothing, housing…), 

· The secondary sector (industries, weapons, manufactured products…),

· The tertiary sector (education, health, culture, transport…)

· Unemployment

The primary sector manages the resources of terrains: it produces, collects and stores the resources.

The secondary sector transforms these resources and produces manufactured goods.

The tertiary sectors regroups all others activities.

In ancient civilizations, the first sector was predominant because the yield of farming and cultivations was extremely poor. Since industrial revolution, secondary and tertiary sectors have considerably evolved. So you must be able to adjust what proportion you want to affect for each sector. At the beginning of the game, one citizen will be able to mange only one terrain for the primary sector but at the end, due to progress, he will be able to manage maybe 10 terrains…
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In primary sector, I will regroup food, clothing and housing
- Food

In order to progress, your citizens need more or less of each resource. For example, in order to survive, each resource of food (animal or vegetal) can furnish proteins, lipid, carbohydrates and vitamins. So, each animal is equivalent to a certain quantity of these categories and then, it is possible to establish a demand and a supply. With this concept, your civilization has not to know all types of animals and vegetables in order to prosper, like in ancient civilizations. Rice was eaten in Asia, corn in Europe… The complete needs of your civilization for food are depending only on 4 values. (Proteins, lipids, carbohydrates and vitamins)

In fact each “uperground” can produce a defined value of these 4 main resources.

It is consequently not necessary to establish a complete list regrouping the whole diversity of animals and vegetal on earth in order to implement this concept in Civ IV.

Furthermore you can choose if you want to practice hunting, fishing and gathering or if you want to practice farming, cultivating. Hunting, fishing and gathering have a lower cost than farming but you do not manage the quantity of resource thus resources can run out.

· Clothes needs

This aspect has not been developed in previous versions of Civ but if you consider the needs pyramid in economy, the first needs are physiological needs like food, then housing and clothing and I think it is essential to introduce this aspect in Civ IV.

Resources of food can furnish clothes too. (e.g. wool, furs,…)

Using the same principle as for foods, you can say that one kind of animal can produce a certain quantity of food and a certain quantity of clothes and then adapt the needs of your citizens depending on your production.

· Building needs

Building materials like stones, soil,… are essentially underground resources for houses, furnitures,… I think it is relatively easy to get an exhaustive list of these resources. Wood, stubble… are other very important types of building material. 
Here is an example to illustrate how it would be possible to adapt that in Civilization IV.

You must notice:

· The division and subdivisions of needs and resources, which are always possible

I have only represented 3 or 4 levels (Food(ground exploitation(Culture(Cereals or Housing(Underground exploitation(Stones) but you can go further if you want

(E.g.:  Food(ground exploitation(Culture(Cereals(Corn or Housing(Underground exploitation(Stones(Basalt)

· The rate, which can be adjusted between farming and hunting for example, that is to say between non-renewable process and renewable exploitation. 

· The subdivisions into percentages: it is easy to adjust the production depending on your willing.

	food

	ground exploitation
	uperground exploitation
	underground exploitation

	culture
	80
	gathering
	20
	farming
	70
	hunting/fishing
	30
	water
	80

	cereals
	40
	fruits
	75
	fishes
	20
	shellfishes
	10
	salt
	10

	vegetables
	30
	mushrooms
	5
	sheep
	10
	game animals
	40
	others
	10

	fallows
	10
	seeds
	10
	pigs
	20
	game birds
	20
	 
	 

	fruits
	10
	others
	10
	cattle
	25
	waterfowl
	20
	 
	 

	others
	10
	 
	 
	birds
	20
	others
	10
	 
	 

	
	
	
	
	others
	5
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	clothing

	ground exploitation
	uperground exploitation
	underground exploitation

	culture
	80
	gathering
	20
	farming
	70
	hunting/fishing
	30
	
	

	cereals
	40
	cotton
	50
	skin animals
	50
	skin animals
	20
	
	

	fallows
	20
	cereals
	40
	furs animals
	10
	furs animals
	40
	
	

	cotton
	30
	others
	10
	scales animals
	10
	scales animals
	20
	
	

	others
	10
	
	
	feathers animals
	5
	feathers animals
	10
	
	

	
	
	
	
	others
	25
	others
	10
	
	


	housing

	ground exploitation
	uperground exploitation
	underground exploitation

	culture
	80
	gathering
	20
	
	
	skin animals
	20
	stones
	70

	cereals
	20
	wood
	95
	
	
	
	
	metals
	20

	wood
	70
	other
	5
	
	
	
	
	others
	10

	fallows
	5
	
	
	
	
	
	
	
	

	others
	5
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


If you want to detail resources, you can for example do another subdivison for stones
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More generally , you can attribute to each type of resource a certain quantity (a modifier) of production for each previous need. For example, farming sheeps can allow to get clothes (40%) and food (60%) and cultivating cherry trees can allow to get food (30%), building material (70%).

In the secondary sector, all manufactured products (except weapons and munitions) should appear but it is really impossible to list all of them (I think, I am not sure () and I really do not know how it were possible to do like for the primary sector that is why I have another idea in order to distinguish the rate of manufacturing of products. Indeed, products can have a level of manufacturing: they can be consumed without any manufacturing (like for hunting…), or they can be semi-manufactured (clothing…) or highly manufactured (a vehicle…). But all products are manufactured with the common basis: the primary resources. That is why I suggest a 3 levels rate of manufacturing for each resource. If you want to manufacture a product, you must build a specific factory adapted to the product. And then, it must be possible to store the resources, that is to say to build different kinds of buildings adapted with the different corresponding resources. (for example water towers for water, silos for cereals, warehouses…) It is very interesting to manage the storage of resources in order to determine shortages for example.
In ancient civilizations, such manufactured products were produced by craft industry (cobbler, coppersmith, baker, ironsmith, blacksmith, woodcutter, farrier, labourer…) up to industrial revolution and then factories have supplanted them. The previous versions of Civilizations allowed to see the city screen with the localisations of buildings. It is thus easy to add factories to the city view. 

The 3 levels of manufacturing and trade. You can import or export the different resources with one level of manufacturing. For example, you can export non-manufactured iron and import highly manufactured iron. Triangular slave trade would have been interesting to implant and I think it is possible to do it: you consider a slave as a resource (a bit like an unit that you can exchange) and then you can exchange manufactured goods with slaves and then with fruits. That is my solution to implant the secondary sector in Civilization: build factories for about each resource. As that will be fast impossible to build all factories for one civilization, the player will be obliged to do trade. I think the strategy of the game would be considerably extended. The relationships between civilizations and then, the diplomacy too, will be very important
For weapons and munitions, I think that this system must be more accuracy because the greater interest of civilization is to do war, isn’t it?
· Weapons and munitions needs;

In order to build one army, you must dissociate human beings, weapons and munitions. You can build canons but without munitions, a weapon is no more a weapon. Like other manufactured goods, you must build factories for weapons and for munitions.

For example, when you want to build your first plane, you build a plane factory in one of your cities and then you can begin the production of planes in this city. If you want to build a plane in another city, you must build a factory in it too. Thus, the first unit to be produced requires more shields (in order to build the factory) than the others. A new problem appears: if you have a tank factory and a plane factory in the same city, it seems to be ridiculous to produce only one kind of unit because one factory would be deserted. That is the limit of “turn per turn” system that is why it may be possible to produce more than one thing for one turn

As I said at the beginning of this paragraph, production must be divided between the citizens in one city. You must affect you citizens (the working population) in the 3 branches.

You can choose to privilege one or another sector. You can thus have specialized cities: cities specialized in production (secondary sector), in science (tertiary sector)… And this is not a problem having specialized cities in my system because resources are no more collected in one city but for all cities, which are linked up together thanks to communications means (roads, ships…). It is much more realist. Cities are not independent cities: they belongs to one unique civilization or not?!
People will have a job and will be more efficient if it has always the same work to do. And specialists have no more to exist because all citizens will be specialists.
3) How to determine the production (the 4 main factors) of a terrain
The production of a terrain is depending on different factors:
· Geographical factors like climate (hygrometry, sunshine, temperature…), ground, relief… You can cultivate corn in a desert but the yield will be very poor or you will have to invest a lot (in irrigation) in order to get the desired yield.
· Technological evolution and progress of a civilization (agriculture, three years rotation of crops, practice of fallowing land, mass production, machines tool, plough, fertilizer, ecology, open fields/ bocage, GMO…).
· Pollution: you can control the pollution here. The more the ground is polluted, the less the production factor is important.

· The willing of the civilization by adjusting the rate of exploitation of a terrain. It costs more to exploit plenty a terrain but you can get a larger quantity of a resource… It generates more pollution too. 
With all these parameters, you can determine a modifier (the yield) for each terrain and thus determine the production.

With such a system, it is not necessary to keep workers because irrigation or building mines are included. If you exploit a terrain, you are naturally obliged to build a mine or to irrigate! Furthermore graphics of irrigation and mines are poor so it is a good means to solution that. The workers are only useful for creating roads and railroads, but is that still interesting? By dividing the citizens into branches of industry, you can affect citizens for civil engineering. They will produce a resource a bit like in CTP II in order to build routes and railroads.
4) Trade: demand and supply
The main difference is that resources are no more collected in one city but for all cities, which are linked up together thanks to communications means (roads, ships…). It is much more realist.
For renewable resources:
Then, according to your consumption, your production, the wasting and your reserve, if (Reserve+Production+Recycling-Consumption-Wasting>0) then you can export and sell your resource or store it or lose it else if (Reserve+Production+Recycling-Consumption-Wasting<0), you must import resources or live with shortage. If the demand of one resource is high, the price increases a lot and if the demand is low, the price is lower too. 
For non-renewable resources:
It is the same except that there is no production in other words the test is only “Reserve+Recycling-Consumption-Wasting<>0” You do not produce iron; you just exploit and consume it. 
To determine consumption, you just have to define the need of each resource for each citizen depending on government, technological evolution…
The production is the parameter that you have to adjust between minimal and maximal production depending on your willing (overexploitation, famine…), but only for renewable resources
To determine wasting, you have just to say that wasting a defined percentage of consumption and production, for example

Reserve+Production+Recycling-Consumption-Wasting=Reserve+Recycling+0,9*Production-1,2*Consumption

To determine recycling, it can be the same as for wasting

To determine reserve, it depends on the previous turn.

(Reserve=Production+Recycling-Consumption-Wasting-Export+Import)
You must be able to stock/store you resource if it is possible to do so.
For example, you can always store salt but before refrigerators, it was fast impossible to store meat.
5) Other aspects

In order to increase the pleasure of the player, almost all must be calculated automatically and the player has just to adjust the parameter of field exploitation, of wild animals exploitation…

With such a concept, it is easy to manage endangered species cause of excessive exploitation. 
You can have natural parks too.
Implanting all industries can be very interesting for bombing because you will really be able to choose your target.

Slaves could be managed like a special resource and help you by doing a part of the work. And so you can use animals too (horses, camels, …) to do a part of the work (for the primary sector for example)
I read some posts about naming terrains. I total agree with this idea.

You can determine the happiness of you citizens thanks to the pyramid of Maslow. If all of your citizen can have all types of resources, then they are happy. If all needs are not satisfied, then they are not all happy. Not just only the luxury resources: all resources have an influence on happiness.

I hope that you have understood all of my reflections and above all my logic. Indeed, I want a Civilization IV much more realist and just with this idea, I formulated the previous concepts. I think if you want to do real modifications in Civ IV, you have to disregard the previous version and rethink the question Another piece of advice, do not hesitate to disrupt something: you must do breakings off: it is the best way to advance.
Have nice reflections and programming
(
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